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( f "•> rum* if AV#rtt<-.f, Mntjrtts. 

I hk Sugarcane ha-, tnan t i n i immemorial, been planted by 
••ut titles, that is to sav, by pieces ctr from the parent plant and 
put into the ground. 1 hi- modi- ot propagation, without the 
aid ol liuil and j s railed •• vegetative.' In the ease ot 

plant* reproduced m this way nv not infrequently find that the 
-red i- mor“ or h-ss intend.'. ii. t r< ,i i ! long disuse, there had 
hren a gradual loss in g. rminatii.g power : in extreme cases no 
-eial is t, allied at all. a- in tin- plantain and pineapple. It was 
not unreasonable then bn. for tic-r connected with the sugar- 
cane industry to assunio that >t- t -d was either not formed in this 
plant or. it formed, was infertile Thi- loss of seed is, however, 

by no means an unmixed evil Then is. in tact, a distinct 

advantage m purely \cgetativo reproduction. By this means, 
and by this alone, are tic whole “1 the parental characters 
transmitted to the offspring And this need cause no surprise, 
for propagation in such a manner simpiy prolongs the life of the 
individual indefinitely A hud or branch ot the parent plant 
i- removed and. 1 > v suitable treatment, made ro form roots 
nid to grow on for a further period. There is no reason tor a 
change of characters in plants whose life is thus prolonged. 

N'mik Tin- fa. ts i ; i ;h.s «.•!«• prr-vnt--.i m a | *:i |>or road belorr iht* 

^t u-li'iits’ A-sAiiri.il :« hi a? f h«*ir a:m ti.ii ntiviiii: a l ( . in 1 »;tt i*ri* on .1 illy 11?. Ii is only fa r 

ftlatr I hill, alrtiMii^li similar work mi sf.um'M- d- t!s:*' i!osi-ril*c>l has hocn d»>tio in other coun* 
Tu-s, I was tin ware of this wln-n my ol^-rvations wvrrpnado. I also tako Hits opportunity to 
frtvrd (hr g;r«‘ai assistaM.v \vli;rh 1 hav rtvnvrd tlir.Miijhout from my AssMant, M, K. Ky, 
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beyond the gradual adaptation of the organs and tissues to tlieii 
climatic surroundings. Viewed from this standpoint, the sugar 
cane is one of the oldest plants living, having probably ai 
uninterrupted life of at least t.000 to 3,000 years. We know 
at once that if we plant pieces of a cane with rich juice we shall 
get this character in the resulting crop and, if we take a common, 
hardy, thin cane, we shall get the same characters repeated in 
the field. Hence has arisen the whole art of grafting, when 
plants have been found deficient in the power of forming fresh 
roots on detached branches but have shown that their tissue.' 
will readily unite with those of other similar plant' which are 
already rooted. And we are thus sure of preserving the good 
qualities of the best kinds of apple', pear', mangoes, guava' 
and oranges. 

In raising plants from seed or by " sexual " reproduction tie 
position is reversed Instead of one parent there are two. ami 
this union of two parents has been observed to result in much 
variation in the offspring This can Iv readily seen in a seed bed in 
any garden where, beyond a general resemblance, there are a great 
number of minute differences in th>- seedlings. And it would 
appear probable that this variation i' even greater in plant' 
usually raised by the vegetative method, for no pains have been 
taken to select such forms as are •• true to seed A' example' 
may be mentioned the orange and the common garden " croton. 
The seedlings obtained in both these cHsi;.' appear t . . be o| tin 
most diverse nature, many of them •• reverting ' to use). s 5 types. 
But in this variation lurks as great an advantage to plant-grower' 
as that noted above in vegetative reproduction, for only by raising 
seedlings can we quickly obtain new varieties of plants, and l>\ 
crossing two varieties we can obtain mauv intermediate stages 
We can thus obtain hybrids uniting the characters of the parent' 
in different degrees and. by taking sulheient care, w e may even 
succeed in building up new varieties having the good qualities o! 
several kinds. By crossing a tree producing fruit of exquisite 
flavour but of delicate growth with a strong-growing variety with 
poor fruit we may succeed in obtaining a strong-growing tree with 
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^oml hmt, ,u,(Uo „„ bxpene.iou Ims .shown that there are only 

; U T ni f r I 'I Can tllUS * ** to -speak, be split up and 
. h "° h d “ ters Hs thfe colour of a dower, the shape 
lUU l ' mrkm ^ ° fa ***» ^ divisions in a | ea f are eompar- 

ttively simple and may easily l,< : transferred. Far otherwise are 
-he important agricultural characters of fruitfulness, sturdiness, 
adaptability and comparative resistance to disease, many of them 
hemo highly complex and depending on a number of conditions. 
The last named is perhaps the most important in the crops of the 
day, in that the intensive cultivation to which they are subjected 
seems to have greatly increased the number of pests to which 
they are liable. It is one of the most interesting advances of 
recent years that this character of liability to disease has in 
certain cases been determined to be e heritable character and one 
which can be transferred from one plant to another by suitable 
Mossing, [t is true that this ha-- hitherto been done usually 
"ith regard to only one specific hind of disease in each case, but 
the fact is none th- less important on that account. Thus 
BiftV'ii has demonstrated that immunity from rust in wheats can 
be transferred from one race to another. He has been able to 
implant the rust resistance of poor, hardv forms upon varieties 
" ith excellent dour forminy character hut heavilv attacked 
by rust. 


In view of tiles.- facts, the raising of canes from seed 
becomes a matter of yreat importance to the industry. The 
fertility of eatie seed was first demonstrated in Java in 1887 and. 
independently, m Barbados in the following year. And the 
i|uestnm at once arose as to whether, in the sugarcane as in 
other plants, new varieties might not he raised from seed. At 
this time tin- industry was passing through a very severe crisis. 
Ihe good old kinds which had made cane cultivation a very 
profitable concern were being subjected to a very heavy strain 
through increasingly intensive cultivation caused by the growing 
rivalry of beet sugar. Year by year the cultivation of beet was 
greater and the sugar content in the beet plant was being 
intensified by chemical selection among the seedlings, while the 
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uanes in different parts of the world were becoming more and 
more diseased. Their constitution was apparently giving way 
under the strain put upon them and it soon began to be asked 
whether it would be possible to continue growing sugarcane as a 
paying crop or whether, as more recently in the case of indigo, 
this industry would have to be given up. 

The chance of obtaining new varieties of sugarcane was 
therefore eagerly seized in all sugarcane growing countries and 
the Agricultural Departments in Java, the West Indies, British 
Guiana, the 1’nited States and Mauritius, as well as many 
private planters in these countries, quickly raised a mass of 
seedlings It was. however, soon discovered that the great bulk 
of these seedlings were of very inferior character if not entirely 
worthless, many apparently reverting to some ancient condition 
resembling what one might suppose to la- the original wild form 
of the plant Much of this earlier, unchecked labour was there 
fore lost, for few could devote the time necessary for the arduous 
task of selection. But, in a few places, this failure only led to 
redoubled efforts and acted as a stimulus, so that still larger 
numbers of seedlings were annually brought into being, while 
they were subjected to the most careful system of weeding out. 
To give some idea ot the necessity and lahoriousness of this 
selection one or two eases mav he quote! In live veals, 
Barbados raised some go, non seedlings and it is recorded that 
less than 1 ot tln-m are likely to prove ot ultimate value. In 
the same number of years, British tluiana produced :i:i(i,o<in 
seedling canes. Of these some -jq.noo were grown on for further 
study : 50 were finally sent out to the planters for testing on 
a field scale and it is .surmised that, of the- whole number, about 
a dozen may, in course of time, he added to tin- canes grown 
in the country. 

Many interesting facts have come to light in this investiga 
tion, of which only two are mentioned here. Borne of the seed 
lings were found to he much less attacked by disease than then 
parents and showed more or less immunity to the common fungus 
pests. I here was also noted a great increase in the fertility o' 
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the cane Mowers. While at fi,. a 

olft t i„ ’<) •!.. II- c fc w, « considered satisfactory to 

hUH -.0 se filings Iron, an arrow, nearly 1,000 seedlings have 

Thi - i JLU f'i Mli II ^ VMVni " “ “'"S 1 '* arrow of a seedling cane. 
I Ins is, af ter all. not unnatural. We may offer an explanation 

by assuming that the cane Mowers had in course of time become 
infertile and ,,,,,, mfectly formed because of long neglect in seleet- 
mg p ants with ten, le seed lor propagation, in that the plant 
1,,ul >*“«< for ages propagated by a vegetative method. On the 
oilier hand, when seedlings were raised, it was from those few 
plants which retained their power of producing fully formed 
flowers and. by raising seedlings from such plants only, this 
ehuracler had become intensified. 

A glance at the literature of the subject abundantly justi- 
fies this laborious work, and th- cane industry has greatly pro- 
fited by the experiments conducted in raising seedling canes. In 
place o! the turner despairing attitude, the growing of canes has 
received a new imp'-tu- and. in Java, the West Indies, Mauritius 
“id the I'uit- d States, tin- rivalry of beet sugar is no longer a 
matte! of urgency, f n-tv* - Iceted Java fur a more careful con- 
sideration. because of an • v 1 1 • ■ n t summary which has recently 
come io my hands from tim pen of Prinseii (jeerligs, and from 
which the hulk of tlm following notes have been taken. In Java, 
before I 8 . r > t ) , flier.* was praci i,-.dl v only one kind of cane grown, 
the \\ bite (’heribon ( ] Ml year ail enterprising planter noted 
a red eane among the rest, separated it out aim multiplied it 
until lie could plant a small field with this variety alone. He 
found, on testing it. that it «> more hardy than the White 
Chenbon and produced a larger tonnage of cane to the acre, 
and that the juice of the canes was richer. In many parts 
"f the island this new cane raptdlv replaced the older, white 
one. In I SS'J. however, a planter in the extreme west of Java 
noted that his ran*-* were stunted, developed many aerial 
roots and multitudes of side branches which never grew 
beyond a few inches in length and of course formed no canes. 
This will remind manv of the cane growers in South India of 
the curious hunching growth so iVei|ueiitlv noticed when the 
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canes are irrigated with alkaline water or cropped lor several 
seasons without change of seed. Around Coimbatore this form 
of growth is known as “ shuleh kutteli,” and in Java the disease 
became known as " sereh from its resemblance to the common 
lemon grass which is called by that name Each year this 
disease spread further eastwards until, in it had reached 

the extreme eastern point and entered the neighbouring island 
of Bali. Every held was attacked, excepting such as were 
in the hills. At first, while the eastern estates were still free 
from the disease, a constant stream of cane sets passed from 
them westwards, the planters hoping thus to stem the spread of 
the disease. Government gave rebates on all canes sent hy rail 
and. in lSsS-H, went so far as to carry them free of charge, 
The result was. however, as stated and all the Holds in tin- 
plains were attacked in turn. Two main facts had. however, 
been noted regarding the disease Firstly, that ratoons wen.- 
much worse affected than plant cane.- and. secondly, that 
the fields in the hill- were comparatively tree from disease. 
Sets introduced from such Helds could he grown tor one or two 
seasons before becoming affected. Ratoon- were accordingly 
given up altogether and each plantation made arrangements for 
obtaining its seed cane- from the hill-. It was estimated that 
in one year alone some ITOU.OOO were lost to the island through 
the disease, and these losses made it difficult for the. planters to 
meet the extra heavy expenditure on hill plantations, at the 
very time, moreover, when the beetroot was challenging tin- 
supremacy of the- sugarcane a- a sugar producer. During this 
period several fully -equipped scientific sugar station- wen- founded 
to study the plant in all its aspects, hut with special referenct to 
the diseases to which it was subject. Failing to liml a solution of 
the sereh difficulty, they turned their attention to the importation 
of canes from various other countries. Ami it is interesting to 
note that among those int roduced wa- otic called Ohunnee 
horn India, about which more will be said later A number ul 
these introduced varieties proved to he less subject to the disease 
I han the local canes and thus the industry struggled on, but none 
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■T rf** " lis, “‘".y or could replace the cane. 

hitherto grown with such success. 

^ ith the- discovert' of tin- fhrtillt,. r i 

- ,, ■ ,utlllt > (J I cane seed a new phase 

m tin- contest was riiti-ivil ni.i.n ti . . 

... . u|xm, I he energies of the scientific 

" , ; lt ' !itat,,,nii ' v,:,v l},r ^ly diverted in this new direction 
"I! mullUU, ‘-' " r — »ere produced, a work which is 

- 011l 7 th " ln,l,!lM met- being largely used as a parent, 
ic result tins work is described as eminently satisfactory. 
Many places now exist in -lava where the seedlings have com- 

pl-telv ousted the old runes. Some of these seedlings ripen 
• arly and sonic late some can resist drought while others are at 
home in waterlogged conditions. There is in fact so great a 
selection of varieties that -very planter may not only plant up 
each . it his fields with tlm kind hot suited to it but may, by 
carctul arrangement, have a continuous supply of fresh canes for 
his mill throughout tlm wln-lc of the milling season. This last 
htetor is one ot ilc utmost importance I'm the economical work- 


ing of the factory, and it may safely lie stated that the Java 
'’I'lu't i > is in a ' ei v much hetu-i position than it ever was before. 
And this is borne out by tic fact that the output has risen from 
nun, min tons, before tin appearance of sereh. to 1,230,000 tons 
last year, placing Java second only to Cuba among the exporting 
countries in tin w. .rid. 


It is perhaps hardly necessary to emphasise the fact that the 
earn.- industry in India is in a very imsatisfaetorv condition. Al- 
though probably tin or. atest producer in the world, most of the 
better-class cam- are heavily diseased and in some parts of the 
country have, liee.uise of this, given wav before inferior but more 
hardy varieties, 1 1 1 v cant s themselves are of a very poor class, 
tor, while those m Madras may compare with the canes of other 
countries, they art grown on a very small scale, and the varieties 
in the great sugarcane areas of the north of India are among the 
poorest in the world It is not therefore a piece of idle scientific 
curiosity to attempt to raise seedling canes for India. The 
invasion of the markets by beet sugar has indeed reached such 
i sfaoc that little short of a revolution in cane-growing is needed 
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it the industry is to he continued. Ktlorts at raising cane 
seedlings in India have been made at various times and places in 
a desultory manner. Perhaps, the best results hitherto obtained 
were those of Samalkota sugar station some years ago. About 
100 boxes of sterilised earth were sown with cane arrows, a 
special shed being built for their reception Two seedlings were 
ultimately produced hut both died in early infancy. There was 
not at that time the opportunity to continue the experiment or 
to make a study of the causes of this failure, but the general 
conclusion arrived at was that the dry air of continental India 
was fatal to the preservation of the seed, with its known 
ephemeral character, it it was not destructive to the essential 
reproductive organs of the (lowers themselves lhi work ot 
the station was confined, as in Java, to the introduction ot canes 
from other countries, in the hope that, by this haphazard 
method, some might be found to replace tin- dying cams of the 
Madras Presidency, then sutb riug from a disastrous fungus 
disease. The results were unexpectedly and perhaps undeservedly 
successful and Madras may now claim to have as tine a set ol 
canes as any part id India. The method is tedious and costly 
and subject to much disappointment. ( )f those brought in. is 
was ijllieklv seen that none were really immune, and there is a 
probability that ultimately all will succumb in turn when placed 
under the adver-.- condition' of tin- local agriculture. It may 
be noted here further that hardlv any of these canes are suitable 
for introduction into tie- large an as under eaim in .Northern 
India. 

When at the last meeting of the Hoard of Agriculture tie 
idea of a eaiiedm.-edmg station was mooted. I must confess to 
having felt great doubt as to w hether wi could raise . sufficient 
seedlings in India to make the work ot selection a success, and 
the possibilities ot acclimatisation appeared to me to be distinctly 
more promising. It occurred to me, however, that, il the whole 
question were studied at Coimbatore, we should have a much 
Greater chalice ot learning the real cause ol the difficulties hither 
to experienced in raising seedlings. Ih-sides the advantage ol 
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well-fitted laboratories at the eollege of agriculture, it was remem- 
bered that the canes flower very freely every year in the fields of 
the neighbourhood. 

Unfortunately when the work was commenced, most of the 
(lowering season had passed, hut in the Xmas holidays there were 
still some arrows left and these were submitted to a careful 
examination. Some- :i(jlt pots were sown with such as could be 
collected from surrounding villages. 1 do not here propose to 
enter into the long series of disappointments which encountered 
us from the very start At first there appeared to be an almost 
instantaneous success, but almost all of the first seedlings turned 
out to he those of grasses, the seeds of which appear to have been 
blown on to the pots. Hut these apparent successes buoyed up 
our hopes and incited u-> to new endeav ours, so that, before the 
season was over, we could be certain "t at least a dozen healthy 
cane seedlings w hich, although excessively delicate at first and of 
verv slow growth, have now been safely planted out in the Botanic 
Harden and are growing very strongly. Our studies as to the 


causes of infertility bad meantime led to certain results. A caie- 
fui examination of the ari-w-s t hem-elves to see if we could detect 
any attached seeds produced negative results and. after many 
trials, we isolated mm doiihilul specimen. The stigmas in the 
(lowers appeared to he well formed and receptive. Ihey readily 
took up the pollen of wild Saccharines. the pollen of which germ- 
mated and entered tin- tissues, ami a lew cases were noted of 
adhering poll.-n in the Held. Hut the ovaries obstinately refused 
to swell when .lust, ,1 with the anthers of all the arrows we could 
obtain. Meantime the anthers them -elves lmd been carefully 

studied. Most of them wen- ill formed and. among the tirst 
lew hundreds of arrows hardly any were found to he open. 
Most of (hem remained thin ami wilted H uickly and, when 


dissected, contained no perfectly formed pollen. Attempts to 
■ mow the pollen in nutrient solutions wore uniformly unsuccess- 
ful Arrows were now obtained from Tahparamba. Palur. 
Samulkota, Mysore and the United Provinces. Out of the 
Whole senes three were noted in which a fair number ol anthers 
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were open and contained what appeared to he fully mature pollen 
These were Red Mauritius from Taliparamba, Purple Mauritius 
Irom Palur and Cheni from Mysore. Efforts were made t.> 
obtain fresh specimens of these as they were not in Mower at 
Coimbatore, bur in only one ease were any arrows left in the 
fields, those of Cheni in Mysore. Through the kindness ol I)i 
Coleman, a fresh set of arrows of this vurietv were obtained 
and every one of them at once sown. It was surmised that, as 
lilt' anthers were open, the stigmas might have been pollinated 
and the ovaries fertilised. This surmise proved to be correct, 
ami in a few davs some fifty healthy seedlings were found in tin 
pots. Most ol' these have been successfully reared and are being 
planted out. 

1 had for time suspected tint this infertility of the 

stamens was the ti tle cause of our failure, and the same view had 
been expressed to me in letters from the l uited Provinces Ii 
will he remembered that something of the 'ana- kiun occurs in 
the pepper. There ate many botanical points of resemblaiiei 
between these widely separated members ot the vegetable kingdom, 
and in the pepper it Ini' been demonstrated that the only way 
in which to he certain a- to tlm fruitfulness of a vine is to note 
tile relative . plant i t y of -tamenspres. nl In both the pepper 
and the sugarcane, tin- stamens remain attached for a long tiim 
to the inflorescence. . - v . - 1 : after all it' part- ate <|Uite dead, and 
a single glance with tin- lens will show their character. 

The following canes were noted a' flowering during the 
[last season : — Ashy Mauritius. Striped Mauritius, Red and 
Creeti Sport.- from the latter. Red Mauritius. Purple Mauritius. 
Fiji B and Fiji C. Barbados 1 3'JU. data fin and -J47. Yellai. 
Nainain. Poovan. Ivamdai Boothaii. all from Madras. Cheni 
from Mysore and Chin, Desi Satvtha and Dhaula Satvtha from 
the 1'nited Province.-, rnfortunately I hav. not succeeded m 
keeping arrow > of all these, especially -uch as flowered locally, 
not knowing in what direction our -tudv would d.welope until 
too late to obtain any more arrows. The arrowing season 
appeals to be over >-nrly in Coimbatore. But all of those which 



platk xlv 



Ashy Mauritius, Coinilmtom X*J«lnyn. Illieoift, Uenjr.il- -80 <laya. 
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l had kept were carefully worked over to determine the per- 
centages of open anthers in each kind. The results are interest- 
ing, although, from the nature of the case, they can in no sense 
lie considered as final. The arrows have not in any way been 
selected, and we do not at present know what eontributary causes 
there may he to assist in the formation and opening of the 
stamens. In each variety examined about 200 anthers were 
sorted under the lens. a tedious piece ot work, as they are ex- 
tremelv small and many of them had to lie turned over with 
Lite needle 

i|\ Xu anthers were found open in -lava 30, Java 247. 
Chin, Desi Saretha and Dhaula Sarctha. 

(2) From n o to t were seen open in Striped Mauri- 
tius. Red and (riven Sport' from it, Barbados 1529. Fiji B anti 


V-llai. 

From 7o 1 ' "t open antliei' were lound in Red 
Mauritius, ('held and Purple Mauritius. 

From these numbers n wmiid appear that, while certain ot 
(hit canes examined produe- a very fair number of fertile stamens. 
, m lv ,,ite of tiles, is a ii.it iv- ot tlie country. the Cheni ot 
Mysore. And tin .piestmn naturally arises it' to whether this 
is the •• Chnnnee" noted a' having been imported into Java from 
India, h is eeh-hrated in that country as having an alnindaiice 
of healthy pollen, and is extensively used as a father m the 
crossing experiments tm raising seedlings. -> 3ti is one of its 
descendants and appears in m my -sports m be a useful cane for 
introdiletion into Northern India. 

This .simple observation ini only solves our great difficulty m 
ra.su... seedlings, but oven places us at an advantage with regard 
to other countries, where ...ore canes produce good pollen. M e 
can. for instance, more readily obtain a desired cross with known 
parentage, in that .here is little ehai.ee of our local canes being 
self-ferulised. Ro. h . h- C Vni -lthe Red Miumtuts are.,,, 
idditmu. exeellen, eai.es thcr wav, more or hardy, am to 

t I ^,.1 .licojwos u e can tnu> 

a certain extent, immune troiu tin liv.tl ■ 

, , , , . , ci ,,,, . , , | nine when th< work ot 

look forward with some e irtnb in. t 
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producing seedling canes in India will ho circumscribed loss by 
the difficulty of obtaining them than by the lack of means for 
dealing with them properly when thus raised. The work is 
now rendered possible, but it is none the less arduous. I he mam 
labour will alwavs be the selection of the seedlings when raised, 
keeping such as are likely to be of interest and rejecting those 
that are obviously worthless, and submitting the former to a 
continued scrutiny for several years before finally putting them 
out for growth in the fields. Kveit if we are content with a 
modest l.ftuo seedlings each year, there will, in a few years’ time, 
be a very large number under observation. 

In order to save time and labour in this selecting work, 
every effort is being made to obtain criteria which can be used in 
early life for the retention or rejection of the seedlings. As wa> 
to be expected, seedling.' even with the same parentage vurv 
very much ami each i' 'ubjeeted to a careful analysis and photo- 
graphed lie fore planting out But for this study to he of anv 
value, it must include that of all the varieties of canes which we 
can lay hold of. At present onlv about flu varieties have been 
collected, as the work was start'd too late in the season for 
making a more complete c dieetiou. Tin- shoots of these ap 
photographed at about so d avs growth and any marked characters 
noted. But here again it is very difficult to know what, characters 
m the shoots are of systematic importance, and it will be onlv 
after a detailed studv of a large tiumbei that we shall learn 
whether this laborious investigation will repay the trouble taken. 
At the time ol writing, the work is hampered !>v other duties, 
and such observations as have been made are mu in a fit slat' 
for publication. When the .>eedlmgs begin to form canes the 
interest will ol course increase. .Manv "I them will, at the first 
glance, he found to he too thin for propagation with advantage 
and many will he subject to disease But it is probable that for 
some time to come all the seedlings raised will have to bo kept 
to obtain data tor a general b.i'is of classification. Agricultural 
classifications are very different from those of wild plants, m that 
they are often dependent on minute differences in the part of tie 
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plant tor which it is cultivated or, indeed, on differences which 
altogether elude the botanist, and which are mainly agricultural 
in nature. The classification of canes has been attempted many 
times, but the best ol them depend on the character of the 
grown canes, and here the main divisions are based on the colour 
of the rind. This is at once seen to be an unsound basis 


in that a striped cane, sporting as it often does into red and 
green varieties, at mux belongs to the three main divisions, red, 
yellow and striped, although all the time it is one cane divided 
up into its several parts. The mature canes thus far collected 
have been subjected, as they arrived, to a very special study, all of 
them having been drawn and photogiaphtd to scale. The latter 
is especially important because it is ipiite likely that the canes 
grown under new conditions w ill soon change in their thickness 
and general character. It is only by constantly growing them 
under the same conditions that we shall he able to determine 
their relationships. A fair number of differences have been 
already noted, and it is Imped that tbe way is being prepared 
for a scientific classification of tin' canes of India, one of the 
first ami most important items of work in a cane-breeding 
station. A certain number of u- ful observations have already 
been made which tend I" -implilication. For instance, the 
Karuiiaiiaiithapiirain cane received from 1 an jure appears to be 
identical with the Kamdai Imnthuti of Coimbato-e. and both 
appear to he green sports from the Striped Singapore, a cane 
widely distributed over South ] ndia under various names, ibis 
result rested largely on the discovery oi a " Lhittan cant- in 
Coimbatore fields, which had the striped character in its lower 
half and the green in it' upper. In the same way it seems 
probable that the Unspot can.', which succeeds so admirably in 
the Hellary district, is identical with the heavily diseased Iveli 
of (Jodavorv and the Homan of Coimbatore, and lastly with the 


pumiiaof Bombay. It is a curious fact that this cane varies 
greatly m the richness of its juice ami its liability to disease in 
tbe different regions where it is to he found. Y or such generalisa- 
tions and simplifications a very large series of canes collected 
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from all parts is necessary, and it is unwise to attempt much in 
this direction until a far greater number has been obtained. At 
present we have only five from tin' United Provinces, about :3u 
from Bengal, three from Mysore and the rest have been collected 
hurriedly from various parts of Madras, and include a fairly 
large number of introduced canes and seedlings from other 
countries. It is proposed to make the collection of Indian 
varieties a prominent line of work in the earlier years of tlm 
eane-breeding station's programme, this work being in a sense 
preparatorv to the further testing of the seedlings as they 
emerge from their preliminary sorting 

‘ I am indebted to Mr. »•■« th. <;.>vrrrMm>nt Hcti.m 

for thi« tine seric-. 
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Direclot of Agt-ieulfure awl hi'ln*trie* y Central Province.*. 

Outside Iiis own faint] v. there is nothin" that fills so large a 
share- of the cultivator s thoughts as his land and his cattle. The 
land is of little use to him without the patient creatures that till 
it, ami though his treatment of them is not always conspicuously 
wise or humane, they are his constant companions in the field In- 
due, ami live In-side lit' house, or even under his roof, at night. 
There are verv feu <|Uestions. tin-n. that so closely affect the 
prosperity of tin- Indian cultivator as the maintenance of the 
supply of cattle and tlieit proper .-are and treatment. The inter- 
est taken in tln-sc matters n\ the Indian public during recent 
wars is a welcome sign that tin- people have begun to appreciate 
the necessity. to some extent at any rate, of self-help, even though 
many of iln- facts alleged are ma- -curate and the deductions from 
them not entirely logical. 

In particular, attention lta> -eeti frequently called to the 
diminution in tin- number ->! cattle which is said to he taking 
place. Many reasons are given lot this. I lit hreaking-up ot 
grazing grounds, tin- increase of forest duos, the spread of epi- 
demic disease, the slaughter of cattle, arc alleged to coutiibute 
to this result. It will he t lit- object of this paper to give some 
statistical information regarding the cattle population of Eiitish 
India, and, after describing "hat is tin- present situation regard 
mg the cattle supply, and examining the various economic 
features involved, to discuss the measures which Government ate 
adopting to cope with ’.he various causes which tend to a 
diminution in the number or efficiency ot agricultural catt le ; an tj 
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to venture on a brief forecast of the measure of success that is 
likely to attend them. Statistical information regarding agricul 
ture has only in the last -JO or '>0 years attained any real 
approximation to accuracy over a large proportion of British 
India. The portion of these statistics in which accuracy is most 
difficult to secure is perhaps the enumeration of cattle. Any 
person who has ever tried to obtain accurate information from 
cattle-owners about the number of their herds, or in default 
thereof, to count a number of active, jungle-bred animals, will 
quite appreciate the difficulties. But for some years past, an 
ever-increasing degree of accuracy has been secured, and the 
probable error in most parts of India does not now much exceed 
5 per cent. 

The statement below shows the total number of cattle in 
each of a series of selected years, the cropped area and popula- 
tion throughout British India. To make this statement clearer, 
the figure of the initial year has in each case also been expressed 
as LOO, and that of each succeeding year has been reduced to tin- 
proportionate figure. The figures for Bengal, however, are quite 
unreliable for the earlier years of the period under consideration 
and have been excluded from the totals lor British India given 
below — 

l’ i'r t in if itfjr. if > Did n 

in lii'llish Iwli'i. i‘.irl njlna/ lii HijuK 


(All figures save 

percentages ar; 

• in OOo’s.) 


Yeak. 

mv 

1^90 -91. 


I!IOO— l.H. | 190 o mi. 

1909 10. 

Nett cropped area fexiduding 






Bengal / 

l-N.lNl 

KW.JtvT 


lltf.Tt* ’ 1 .V». t.VJ 

lTit.stW 

Percentage 

Total number of '-attic icvlud 

100 

107 H 

llbVt) 

in 1 ici 

i;c> 

ing Bengal/ 

:>V ui 

7:;,:t7s 

Ts.oM 

si.»:u ; <u,i:v) 

9l,9n:5 

Percentage 

Total population of nearest 

ino 

i:iti 

Ho 7 

i w :> \m 

17h 

census year (excluding Bengal) 

IV.Mtl 

hi.itjt; 

ni.ioi 

1 'B,S9D 1 1SB.S90 

191, o99 

Percentage 

2 1 M 1 

m 

m 

lis-u us y 

UT1' 


It would thus he dear, r-ould these figure* he entirely relief on. that the innove in I he 
number uf cattle has been much more rapid than in the cropped area and population. Kvoit 
excludin'; the figures for Bengal, however, those of some of the provinces were not v«T\ 
reliable in the earlier years. 
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I In* li^ures In)- .Madras ami Bombay hit- believed to be 
mole accurate. mviiijj in t li< earlier introduction into those 
provinces i>f tin- i'i jioi line- nf cattle statistics. 


I‘r<"jri->istr, . cm u , c. ri’oppt-tl ni'eo n„/l unpnhuiuu, in 

Mmli'11 .< tint / J:n u i!it(ij 


( All li^mvs. <* 

l Imr t ii. 

ii pf-rcentaw-s. 

lire in 

lino's.) 


Vru:. 

I^V’r V». 

] V\< * _ In ._ 

lyia-%. 

1*1. 

1907 -I Jft. 

1909— If*. 

M A I'li *•* 







Total n op|*".l ,ii .m in a.-n- 


•jh’.-.'-n 

J4.M9 

-J4.V :* 

L’lUll 



1 1 h 1 


ipm; 

Hi* 

1 1 7 '■’) 

14:1 

Total i.iiiiiI'it i t •• it t !■ 


n.i^ 

i 14 

1 V.O'iT 

Hi.-VN 

20,0*9 

IVnVllt *„•• 

Ino 

l.'ll 


l«ii! 

17-Vn 

Ji:tf» 

Total I'opulati t: 

:: '."ll 


:r..t>4 4 

:i\ j,>4 

1KJJ9 

4 1.41 IT) 

l\‘t < Clll.lee 

1"M 

il*. 

Ilf. 

'l-J! 

IJ 4 

m 

N.-tt ot o|ijtf»| .i i •-.* ii: a- 

.'VI Jl 

•J 7 /H 17 


.’4.7:4" 

J-V.M4 

JP.1CS 

r.'t.-.M.t »:>' 

l«n 

’ll::-: 

Hi. 

H7 

inns 

111-7 

Tot tl hniiilf-r , ? r - 1 1 T • - 

ti.viV 

\ 5 

'•.hu 


(1,714 

7.7.71 

1 '••1 i‘»'l|t o>* 

!"" 

in 

123*li 

1*7 

97 7 

no 

Total population 

11 "IJ 

; ; 

l'..«Ti:4 

l.’i.au 

IV >1 

10.1114 

1 Vi - villa-.- 

!■ 1 


11:1 o 

n* 11 

I"v9 

114 

'I’lc noteworthy 

] m »i n i 

o tliat 

in Madras. 

which has not 


■oitien d from any severe \ i-iiatimi of famine in recent years, the 
..fujijied area exhibits a c> iii-n U i able rise, yet tiiere is a still 
larger rise in the number nt' ■ a 1 1 it •. '1 hi" is. |>erha[is. partly due 

to the extension of well irrigation in that province. In the case 
1,1 Hnmhav, the severe distress before and after the year I'.'OO-Ol 
,. ;m .se.l a fall in the cropped area. Inn tile total number of cattle 
lias not declined in any Greater proportion. 

('ontininy our attention > ntitvly to the years since and 
including i!»(ia. for which tiyures are fairly accurate, it is clear 
mat the number of cattle have more than kept pace, over India 
as a w hole, with the cropped area. Hut it is hardly necessary to 
take refuse in statistics to prove so patent a laet. It is clear 
that there is a limit to tin- number of acres which a pair ot oxen 
eati cultivate. If tlm number of' cattle tell short, hy any appieci- 
ahle ip.antit v, of the number rc.|uir.d to till the area under crop, 
it is clear that the number of acres tilled per head of cattle cannot 
he indefinitely increased, and there must inevitably be, sooner 



334 


AUKICUL'ITKAL JOURNAL OK INDIA. 


I VII, IV. 


ur later, a decline in the cropped area, unless the agricultural 
practice materially deteriorated or the quality of the cattle greatly 
improved, neither of which, it is well known, has been the case. 
On the contrary, the cropped area, in spite of occasional set- 
backs due to famine, has been steadily rising, and this shows, 
plainly enough, that there has been no decline in the number of 
cattle. Those officers who have had experience of severe famine 
conditions know well how immediately a fall in the number of 
cattle is followed by a tall in the cropped area The question i> 
not entirely one of statistics however. For the total number 
ot cattle reported includes, and always has included, a luroe 
number of useless la-asts that eat up the food required by tin 
more valuable animals. Any cause that tends to diminish the 
number of such animals is a positive benefit to Indian agriculture, 
and. though it may tie a matter for regret that the slaughter of 
even the very small proportion of earth- that meet this fit* 
every year should cause pam to our Hindu fellow -subjects, it is 
far from being injurious to Indian agriculture 

111 contrast to tie- somewhat doubtful lessons to be learned 
from tiguivs. one fact at any rate is generally admitted, ai.d that 
is, the increase m tie- price of cattle In view of the general 
rise in the value of land and all its products, it is liurdlv worth 
while, perhaps considering in very great detail tlm causes o| 
this : but. put quite briefly, th- history of the rise seems to 
have been as follows. Cattle owners originally relied mainly on 
grazing grounds. Owing to the increase of population, and tie 
rise in prices, an ever increasing share in the waste is being 
brought under cultivation : and at the same time the extended 
cultivation requires more cattle to carry it on. There is another 
aspect ol the question, and one which appeals more strongly to 
the town dweller. Cattle and fodder being alike dearer, tin 
price ot milk has naturally risen in sympathy, bringing in it- 
tram adulteration and other evils. It seems probable that 
tuberculosis is on the increase among certain classes of the town 
population. How far this is due to deterioration in the milk 
supply is a question for serious consideration. 
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The breeding of cattle is earn.-d mi partly l,y cultivators in 
tlieir villages, partly in forest or other 1 a rg e grazing areas bv 
professional graziers. In the first ease, the cattle in some parts 
of India tend to deteriorate. l’ho breeding animals are ill-fed 
and ill-tended .No care is taken to select the best tvpe of bulls, 
or to keep tin. 1 dillormit breeds separate : and the tendency is to 
approximate, not to tin* type of animal which can give the best 
return in work in proportion to its cost and its keep, but to a 
starveling wreteli, whose only recommendation is that it can live 
on a minimum of food and pick up a living where a better animal 
would starve. Hut this i- by no means always the case : and 
in the better cultivated areas, especially where irrigation is 
available, there are not wanting signs that stall-feeding is on the 
increase. The greater eost of carle is leading their owners to 
lake more care of them, and the extension of the practice of 
stall-fording tend- to bring about a rise in the value of fodder 
erops. which the cultivator now finds it more profitable to grow. 
The increasing pressure mi the imvst areas available for grazing 
is necessitating the division ot tin- Government forests into 
grazing units, and the fixation tor each ot these ot a limit on the 
number of animal' that can be allowed to graze there. Tin’s 
action nil the part <»f f !m -a tiioent ovok*s constant criticism : 
but to continue tlie mi i‘"st riot 'll admission ot cattle to Govern- 
ment fma-sts would have tin- r> 'till in < very tew years of leaving 
the forests with little or no grazing value. Vn increase in the 
fees charged lor grazing is only lair, considering the great rise 
in the rates charged for grazing by private land-owners, and the 
ever-increasing pressure on tin forests. 

After this statement of the case, it i- now permissible to 
discuss the lines which we should follow to secure the improve- 
ment of cattle and an increase in their numbei. Ihc economic 
tendencies which, as has been exp. lined above, ate already 
l.egimiiiio to slmw (limn selves, give tile surest indication ot the 

most natural ami safest policy to follow. Wo have now readied, 
as has been well said bv Mr. Moreland, a state ot approximate 
equilibrium. In areas' where stall-feeding is already practised. 
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the number o| cattle lluetuutes over periods of three or four 
vears. according to the character ol the seasons. A dry year 
means less fodder: cat tie have to he sold I rout lack of food ; j|' 
they do not actually die of' hunger : and the next year slums 
a considerable diminution of stock. This, however, corresponds 
with a diminution in the supply of agricultural capital, and 
a decline in the cropped area, conditions which to sonic extent 
balance me another. Better seasons increase the supply of 
cattle, as well as the cropped area and the capital available to 
cultivate it. In areas where cattle rely mainly on grazing, it is 
unusual for a failure of the rains to cause anv considerable 
diminution in the number of cattle, .-imply on account of the 
shortage of natural fodder. Hut. mi the other hand, the average 
quality of the cattle tends to fall as tic grazing area diminishes, 
and it is clear that then- is no finality in >uch an ai rangement. 

What is required, then, is an extension of the practice of 
stall-feeding, under circumstances which will secure in all 
years an adequate supply of the necessary f ml. In irrigated 
areas, the solution i-- in sight. There are numerous fodder crop- 
suitable for different localities ; Egyptian clover and lucerne 
under favourable eireumstanei s will give a heavier yield of fodder 
than any other crop, as they can l»- cut about four times in a 
season without much decrease of tic yield at each successive 
cutting. On one of the Central Province-' farms Egyptian 
clover gave l!u>00 lbs. of green fodder pel acre (or a single 
cutting. In Egypt, it tortus tin- huourite rotation with cotton, 
but its great drawback in India is the small amount of seed that 
it produces. This may be due to climatic enlists, or to tin 
absence of fertilising insects. Several of the millets, especially 
those grown in the ruin season, give heavy yields of foddei 
under irrigation, lmt they do not yield much after the first 
cutting. Other cereals, such as oats, and wheat cut green, 
or pulses, following on rice, are also favourite fodder crops. 
Irrigated pasture, which is already beginning to find favour in the 
Punjab, is another alternative. Hut over most of India, tin- 
cultivators of the more backward irrigated tracts have not yet 
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.eat-hed a .stajfe at which they are prepared to grow fodder crops 
instead of pulses or linseed, which they can sell for cash 

udouhtedly ,he supply of dairy products in large centres 

". ' S " ,a,lll - v « -lotion of irrigated fodder combined 

with heavy manuring, and this point will he reverted to later. 

'W ‘t practicable to bring the whole cultivated area of 
India under irrigation, the pue-tion of cattle-feeding could 
■soon he solved. lint tin- Indian public have learned by now 
that this is out oi the (juestion and it is necessary to consider 
tho best methods of dealing with areas where irrigation is not 
available |„ such an area, millets and pulses are the main 

stand by. In years of ordinary rainfall the supply of the former, 
at any rate, is Usually in excess ot the demand : and the surplus 
is habitually sold or wasted. An eilicient method of storage is 
reijuinal. Experiment' in I War have shown that iu'tri stalks 
ra " stored suroi s^tully tor more t ban one year with little or 
Ho loss, il caletulK staeKeil ; and It should he possible to form 
1 I'esi i te o| (udder in this way. consuming it as soon as the new 
■•rop was ready, and »t..iing tin latter in its turn, so as to place 
tin- cultivato; li.-yi'ini tic- b ai o: anything but a long continued 
"I *!••>• y< ai's. lie mam objection to this proposal in 
tic popular mind - > • n i ' t.. o. ;iia! ;im possession of stored 
'odd' r tempts a i i • • - 1 1 1 • ic igh ur t ■ 1 1 ciige liimsclf by setting 
light to the stack but tiiai concerns a branch of administration 


which i- hi yon. I tin- scope of the Agricultural Department. 
Ensilage is a possible solution of ti.e ditliculty attending the 
'tipple of iri 'ii fodder in the hot weather. hut it is of little use 
tor storing fodder out from mie vcio to atiothci'. Uil-cake is 
an invaluable ailjunet to Imlkv fodder in all tracts and can be 
obtained far more ehcatilv from a null than from the local hit. 
Dul there is still a pii'iudicc amungst many cultivators against 
tlie bard null calc , with tlm result that the Indian mills have, 
m most places, to send their cake to England lor sale. It costs 
a great deal less in send a ton ul oil seeds to ( aleutta or llotnhay 
than the cake am! oil into which tin v can he uianufaetured : and 
ii would seem link right t n ilm railwavs to reduce this iliHereneo 
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;ts far as possible by lowering the freight on rake, which is at 
present placed by most railways in the same class as food grains : 
this would render it available over a much wider area either as 
a cattle food or as a manure. 

There remains the question id' the best method of dealing 
with the grass produced in Government forests. It is at any 
rate certain that it is much more economical to feed the grass 
than to graze it ; and the policy id' the Central Provinces Forest 
Department is now ■ cheap grass and dear grazing.’ The culti- 
vators of the Nimar district have lor some veurs past fed their 
cattle on cut grass brought from the forests, instead of sendiim 
them to graze. ihe forest officers <d this province have had 
considerable experienee during the past year in supplying tin 
famine-stricken cattle of Gujerat : and. in spite of ditlieulties 
caused by dearth of railway wagons and lack of labour, have 
achieved a considerable degree of slice* It seems undoubtedly 
the case that almost any variety of grass, when cut early in the 
season, furnishes a nutritive fodder this has In mi proved by 
experiments with spear grass in the Kui 

pur district. The grass must In cut as rapidly as possible, 
and properly cocked to protect it against any rain that may 
fall. Grass cutting by hand is a slow operation, and the 
coolies employed are nut ready in learn new ideas Tie 
use ot a nmchim is tbu> neee»aiy to eiisuie quick cutting : 
and, even where this is not essential, a machine works >o much 
cheaper that it would pay the Forest Department to use i: 
where the ground is suitable, even at tin- cost of removing 
a considerable number ot stones and stumps. It a regular 
export demand can be created, it is easier to expand the ordinary 
annual operations to meet a sudden famine, and there would 
be little difficulty in stoung grass m large quantities, so as 
to keep in hand a sufficient supply t<> meet a year of famine. 
For the rest, those forest areas where no effective demand for 
grass exists should he made available as breedim' areas. A 
number ot such areas are being selected by the Forest Depart 
ment of the Central Provinces, with the idea of throwing them 
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open to enterprising capitalists who are prepared to maintain a 
pioper number of cattle of good type. No restriction will be 
placed on sales ; and easy terms will be offered at first. Where 
definite and suitable breeds exist, the type aimed at by the owner 
of a breeding farm should he one or other of these ; and Govern 
ment will, as far as possible, endeavour to select and main- 
tain small herds of each ot the best local breeds, to serve as a 
nucleus for the private breeding farms. Continued action along 
these lines cannot fail to improve agricultural cattle generally, 
while selecting the type best fitted to its environment in each 

Much has been done .it late years to control the inroads 
fit infectious disease The statement below exhibits briefly 
the work of the ( nil \ et urinary Department in respect, of 
Un ities . 


N or:; 1 rr • f Cit! •• \ mu er treated ftherwiw* 

r ■ ’ •!•• J. ih us I'V ir.(>fii!;ition. 


- ir*» niT.o.Jj 

ID '»-•]' ' J.‘il,ii7-J 7(11, "97 

191 d ll 

The number of animal- imn-ulaied varies according to the 
extent of infectious disease but tin common ailments vary 
little from year to war. and the increase fi, the number of 
animals treated shows a real readiness on the part if the people 
to avail themselves of tlie increased facilities offered them by 
the Veterinarv Department. The great difficulty at present is. 
the length ot time that reports of infectious disease sent in by 
village official- take to reach Veterinary dispensaries. W hat is 
wanted now is that eatth owners should report, dneot to the 
nearest \ eteniiaiv Assistant, as a matter ot course, the occur- 
rence of infectious disease, not only among the cattle of then 
own village, hut in their immediate neighbourhood, and that a 
healthy public opinion should arise on the subject ot segregation . 
sonic signs of this are already apparent, especially in ]>uinm. 
But there is an urgent need tor an increase among the gazetted 
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start of the Veterinary Department. An extended and 
improved College training for Indians and a more liberal recruit 
ment of the European stall' arealike necessary, if the Depart 
ment is to bear its increasing burden of responsibility. 

A brief mention of the dairy question must suffice. Apart 
from the rise in the price ot cattle and cattle food, and tin- 
export of i/hi, al! of which are causes which tend to make dairy 
produce dearer, the milk supply in towns is in a transition state 
Not long ago. a large proportion of town dwellers kept their own 
animals. They perhaps did not feed them very well, or treat 
their milk in the most sanitary manner, but the present state ot' 
utfairs is a great deal worse. The supply of dairy produce is in 
the hands of dirty and dishonest milk-sellers, while competition 
is on the part ot' customers, rather than of vendors. We aiv 
passing from the period of domestic to that of organised 
professional supply, and states of transition ate proverbially 
uncomfortable. The remedy in-s in tie- provision of given fodder 
by irrigation and high manuring, both ol which are u-nrlv always 
possible near largo towns : and. when this lets been accomplished, 
in legislation and inspection to prevent di'liom-st dealing and 
insanitary condition'. Tie.ro are well founded complaints about 
the adulteration of milk and It was recent lx* found at 

Nagpur that most ,,f the milk sold by vendors in tie- city was 
diluted, in som- e.i — to the extent of no or oven more while, 
though much of the locally produced <//,/ was a l,n„<i /!■/■ article, 
adulterated <//<< from Bombay. where legislation e\i>t> to «-ttt 
its local sal--, was (••lining in in largo quantities. The s-d,- of a 
mixture ot ijln and vegetable oils, provided I le- seller., deal i\ 
declare the nature of tin- article al tie- time of sale, is unobjec- 
tionable: and a cheap and w holesome g/o mixture of ibis kind 
wintld he a lioou to the pooler classes. 

1 lie trade in cattle and dairy produce is iluis, while by im 
means m an ideal condition, at any rale moving from lie old 
simple domestic stage of production, to tin- more elaborate and 
specialised system of modem tine s, and tlm course of develop- 
ment seems on hopeful lines. It may !>•• argued, however, that 
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there .s no real ground lor this optimistic view, and that, it is just 
as legitimate a conclusion from the facts, that things are -mum 
Iron, had to worse. To re-hut this, one has oulv to turn to the 
econonm- history of almost any mod-in count, -v. In England 
up to tin- 17th century, there was no stall-feeding of Lttle, 
except to a small extent in the case- of animals actually working 
at tile plough. 1 In- general practice of agriculture did not 
include fodder crops, and lie- animals relied for what little 
lood they received in the stahle. on the hay cut from the very few 
meadows, shared out in tiny strips among the- cultivators of an 
English township. With all tin- arable land held in similar strips, 
averaging halt an acre In si/.,-, with few or i,., enclosures, and with 
the cattle wandering ov-r tie- stubbles and \illage- waste, picking 
Up a miserable subsist. -nee from tie- civs,.- of the harvest to early 
spring'. 'In- glow th oj (odder crops, the proper breeding of animals, 
and tin- pt ev entnn of infections hisease were alike impossible. 
Animals were m 1 1 . • • i r i,----t condition m September. for the pool- 
living which was obtainable throughout tie- winter reduced them 
to mere skin ami bom . 'lie- Ma- of affairs in rural England 
elostdy resembled, in this ..p. , i ;lt lt iy rate, that of the very 
| H lol esl I mhan I ice dist i - 


The alteration was liroti-dit a:, -an. lust of all. hv the Gradual 
amalgamation ,,f holding' an ! tie . u, el-os ur, of' fields with fences 
and lu-dges. an end long lii night d- 'iiuble, but rendered impossi- 
ble of attainment by tie- - u , > - d i v Mon "f land and the scattered 
nature of' lie holdings I'm praetiec of enclosure made the 
growth of lodd.-r crops po'siele. and it was leu long before, fol- 
lowing tie- example of tie- I hit -ii. turnips and clover, two of our 
most valuable species of iodd- r. wet- introduced. 1 he better 
teednig of cattle gave more manure and n.-tu-r tillage, these pro- 
duced better crops, which enabled tin- cultivators to buy better 
cattle ami Iced llcm iieav liberally. i lies,- causes continued to 
interact, until at tie- present day the cattle weigh nearly three 
times vvliat tlu-v did at the beginning ol the I , th century, while 
the sheep produce between .'*► and ( (urns as mtlell wool, and the 
cereal crops give li-om :! |o a times the outturn. Though it is to 
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be hoped that India may lie spared the awful visitation of the 

Black Death, which accelerated these inevitable economic changes 

© 

in England, the former country is now in a much more favourable 
position for the inception of an improved agriculture, than 
was England in the fifteenth eenturv. The landlords’ holdings 
are not, in most parts ot India, as thev were almost everywhere 
in England, divided up into half acre plots, scattered over every 
part of the village : while the tenants' fields also are in many places 
of fair size. There are plenty ol roads ami railways to carry oil 
the surplus produce of the country villages, so that the country 
does not alternate between the pinch of famine and the curse of 
wasteful plenty to the extent that was the case in medieval Eng- 
land, or even in modern India till recent years. file experience 
of a nation which has met and overcome these and other dittieul 
ties with much loss and painful effort and by their own unaided 
exertions is at the disposal of tin- Indian people to lighten their 
journey along the toilsome path of progress, if they will listen to 
the voice of friendly counsel. Signs are not wanting among 
Indians ot to-day, not onlv ot’ a greater readiness to do so, hut 
of a conscious effort to work out their own salvation, to utilise to 
the full the knowledge ol the West, and apply it to the solution 
of Eastern problems, and, given self-help and good advice, the 
prospect in the direction where the economic experience of tin- 
past already points the way seems full of promise lor the future. 



THK CATERPILLAR pest of the mokameh 
TAL LANDS. 

i;v 

K. .1. WUODIIOI SK, M.A 
E-vnomi.- /iota /nst t: th* t;„, „,„l 

AND 

1 ■ B.UMJlilWh J-'l.KTCII KK, H.S.. K.t.s.. . 

'•ur-i ni/i‘ at A* nUjmoJoijift, Madras. 

Ali H oi mi fur tin* last lifted) <»r sixteen years the winter 
vruji-s have Leen destroyed annually by insects over an area of 
Mime t • ■ i i nr twelve thousand acres of the Mokameh Tal, it was 
only in December 1 : • < > ; i that attention was called to this loss. 
Lhe Patna Divisional Agricultural Association was at that time 
desirous ol building embankments and sluice gates to retain the 
water on the land, so that sowings might he delayed until the 
cold weather had set in with the object of avoiding damage to 
the crops by the insects concerned Attention having thus been 
drawn to the matter, ii was found that the loss was being 
caused by Surface Caterpillars (Joeot/s yfjttiLm). and it was 

(_l --u •‘jifral.on-s in w.th tin <i<..ik of .l;//vo> caterpillar?- on the Mokameh 

l .i iand* ii;tve been fair.cl out by tin .\.'i .edlt-irai iVpartinent oi Bengal (now Bihar), under 
the heoiioime l'hiHni.>t, .uul ? hi. .u.ho’il been »i"D' n clor-e touch " it ii Push. In 191" 

Mr. M.ixw. 1 1 I.. iro> . the Impel ai *-t. vNitc*. the <rta and Dvk all active -hare in 

'!.<■ wi.rk. In lyM.as >h. l >t | 1 . »v h> ;t»a\ on lcftvr .n.d I w;i‘ officiating tor him. -ome small 
■ ppoj i unit \ • helpinj m t'io*r ii|ht>i * i* '»i •* It . to my s;.. ire. ami at the conclusion ot the 
ttni'.iLii 1 MiggeeD.l to Ml W.«niiiou«-f t b.n a 'in'ii account "f the w.-rk done, written by u?* 
‘liiitly, imMit be "f i lit eft 't io reader' «•! the ioihtural h>uinai. Jo tiii' Mr. N oodhousc 
'•’tiiji.uly as enitil and, h. t\H' ts.cn j'.i't m toe pe in • *f leaving India on leave, he handed 
to me a coj-y i-f In* note.' on t ic pa*! oanipaigu and requested me to prepare a joint note {or 
ihf .1 uin.ii. Tltc pteac nt allude • - the it'uit. her ai y $hoMconjiiig v in it I am responsible- 
Mr. Woo-.Jhoufo de?“*iiU' j the earlier operation' ot 1 1" »'.» and U‘l" in the Bengal Quarteily 
doiifnnl. V„| |V. No. i i Apni tiM I) amt I hair not nc'itaicd i.i draw ii|*m tins for an account 
< f th. fnritcr work. Any civd.i f.a ihi w.»rk mid .x usu!t> i' due to Mr. W*mdln-u>o and hi> 
SUM.— I. U. V.) 
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pointed out to the Divisional Association that the proposed 
system of embankments would only lead to useless expense because 
this particular insect is active and breeds continuously throughout 
the cohl weather, so that delay in sowing these lands would not 
be likely to exempt them from attack. 

The particular area in question comprises about forty square 
miles in all. and lies due South ot tin* Mokaimh and Hurlii 
Station. 

The soil is a stitl clay anil the w hole ol this land is inundated 
annually to a depth ol from live to tilteen Icet during the 
rainy season Irom June to September. m which month the water 
recedes concurrently with the tall in tlm (hinges. being drainid 
oti by the Midiana River. fhe land on tlm wind'' is Mat bill 
some portions are slightly higher than ot hers, ami these mole 
elevated patches are usually expos' d above watt r and ready for 
ploughin'.; towards the end ol September. ( ultivathm can be 
commenced about ten days after the water has rev d » 1 1 Irom tin 
land and can h ■ continued tor about lilteeii days, alter which the 
oroutid becomes so hard that it eantiot be pl"U'_died. Ploughing 
breaks the earth into lumps varying in siz- from that of a pea 
to that of a man's head. Tm- individual holdings vary from 
to 7m) biyhas. ' and there i- "ir plough toeveiy t’.o highas, each 
plough belli”' expected to Work t" bj'_dias a day. The culti- 
vation consists in ploughin',' and sow ing tlm land with a tic 

seed being dropped into tlm phumli Inn v. by means ot a hollow 
bamboo attached to tlm plough. For this a pair of bullocks and 
two in <.n are required. Tim laet that tlm land does iml all dry 
simultaneously enables the sowing to In eairi'd on lor at bast a 
month, though every year some land is necessarily lei t fallow 
owing to its hardening before n ean be ploughed. Alter sowing 
tlm- land receives m> further cultivation until harvest, tlmcultiva- 
tors, who an- low-caste Hindus and many of whom live jn Moka 
tneh and only visit their lands f..r tlm purpose of sow ing am. 
harvesting tln ir crop-., renting in limit - houses or oimg • Isowlmi' 
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tor tlm rue harvest, The crops rhielly sown are am | 

U "‘ s " itl ' "" «'"• bunk The low lands are 

absolutely bare «,f vegetation when sown, although various small 
plants spring tip later. and amount these are two weeds called 
1 t' 7 ' """' 11,1,1 • >'wnwl which are 

eonneeted with the attaek by the cultivators, although as a 
niatter.il tact tln >e an- the unit plants mu eaten by the cater- 
pillars 

The same pest iia~ aUo I., • i, reported fioin Colgoiig and 
I’akni. wlmre the eomlitioiis ar. practically the same, but the 
ureas all'.-. -tod are m.t lurg-. ami in the ease of Pakur the soil 
i- much lighter 

As noted al».v ■. the I.utl. r-ak of. |,„ ■,.//* in J9m.) >vas IUlt 
i epoi t ed until Deceiiiiiei. by t\ hieh -iim- tbe damage had been 
done so that no ptaetie d tn.-a'iire- remained tube adopted that 
year. It iu< suggest.-. |. Iiourtvr. that experiments should be 
earned out in lulu legardiiig tin- value of putting' out baits 
of a mixture i.t' whit. at-M-iiic. su-g ami brain. and that 

tile rilir.trv <>/ >it-u 1 u mi •</' II,, thill g t ivc/i Cullicn! holtS Hs 

t taps should be tri'.l In xii-iiuiiiv ..f this policy a meeting 
wa- airangeil at MokaimUi ■ ei Pit September P’In. and this was 
attended by the Coll, . tor of Patna, (in- Imperial Kntomoiogist. 
ami some X.unimlar> and a numb. i of cultivators. Tltese last 
agreed to try the bait* in -pit.- of their being poisonous, and 
an expel imelital plot <>t aliout l.'M'o highas was decided upon. It 
mav be said at oiiee tbat tin- poisoned baits were laid down 
under considerable difficulties ov. i pjj bighas. but that they 
proved a total lalhlie. 

As a result of the late rains ill 1 !» 1 0 tin- water did not 
begin to recede from the experimental area until Phil October, 
and it was mu tvadv for . ult ivat inn until ".nth October. On 

CJnd ( )et. iber no mu the eaterpiilars cotlld he found on 

the higher lands already ploughed: an acetylene lamp-tl’ap was 
tried hut no .1 ./<••./(>■ moths were caught. On ;4]st October the 
!’a] lands were again visited, w in n the experimental area was 
being sown, but no caterpillars could he tound there except a 
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few small larva* of PmAfiWt htnru (hi 'ora I is) on tin* unploughed 
portion. A few bighas ot peas which had been sown on 1 9th 
October were however found attacked by Ai/mtis on the higher 
land : it was found <piite easy to find the caterpillars amongst 
the clods at the base ot' the withered shoots, so it was 
determined to hand-pick this area, and 206 caterpillars wen- 
collected. On 4th November a new attack was reported near 
Tirinohan village and 1.081 caterpillars were collected on that 
and the two following days. The acetylene lamp-trap was tried 
nightly until 0th November, but no . 1 t/mlis moths were captured- 
By 9th X ovember about six bighas were reported as attacked 
at Sahri and about twenty bighas at Kanera After heave 
rain on 11th and I ‘2th November it was found on 14th that 
Pvmlnti'f caterpillars with a tew A‘/ruti.< had suddenlv appeared 
over some 200 bighas. Dusting of the plants with Lead 
Chromate was tried but tailed owing to strong westerlv winds ; 
several thousand caterpillars were, however, collected by hand. 
Small patches of the worst-attacked areas were also ploughed, 
beamed and resown. Between 20th and 2»ith November blocks 
of land were marked out beside the Tirinohan Hoad to demon 
strate the efficacy of hand-picking of the caterpillars : as a result 
it was found practicable t< * hand-pick badlv attacked areas at the 
rate ot Rs. ;j 4/- per acre. The caterpillars in block I, close to 
the original Pro'b’iun attack. w-r>- found to be m the fourth 
stage, a few AijmU* being in the first stage, whilst in block 2. at 
a distance from the .ot attack, the caterpillars wer>- nearlv 

all Ai/rotis and were m the second or third stage only. The 
cultivators appeared satisfied that hand-picking was possible and 
said that they would hand pick their crops next year. 

On 26th November the low lands on both sides of the Tinno 
han-Durapur Road were found to he slightly attacked by A if ml is. 
over a very large area. On 29th November a report was received 
that the whole of Pali Tal was attacked by Ai/mlis. (In fitl 
December a final visit was paid to Mokameh Tal, and it was found 
that the whole of the land on both sides of the Darapur Road a- 
faras Tirmohan was badly attacked by A<jmhs. and that an etpialh 
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large area of Paijuna Tal had also been completely cleared, the 
Ayrotix being then three-quarters grown. Next day Burhi Tal 
was visited and some small areas near Mohram Chouk were found 
damaged bv Ai/rotis , then about half-grown, whilst the whole of 
i’ali Tal appeared to be badly attacked by Ar/rotis caterpillars, 
which were from a quarter to nearly full-grown. 

The damage done in lit in was reported by the Sub-Inspector 
of Police, Luekiserai. as 4' almas damage over 10,000 bighas, 
and d annas damage over l.s.'iO bighas. Practically the whole of 
this loss was caused by some d00 bighas only being 


cleared by I'rinbni'i. 

The experience gained in i:m:i and IU10 bad shown the pos- 
sibility of controlling the pest to some extent by hand-picking, 
and it was obvious that everv effort should be made in lutuie 


vears to tackle tlm first hr I as soon as it put in an appearance 

on the Tal lauds >o as to prevent tlm subsequent multiplication 
of the pest as hir as possibi. . As each female moth may 
lav anything between 1 no and .mu eggs and as the whole life- 
cycle may lie passed through in a month or little more, it will 
readily be seen that the destriietimi of a single member of the 
first brood means the destruction of thousands of its potential 
prnovnv : assuming, for tie - >ke of example, that each female 
moth lavs raid eggs ( a modest average), then in the second 
generation (Now tuber) we shall have 45.M0U caterpillars produc- 
ing ddAou female moths, which are tlie parents of tmiO.UOn 
caterpillars in tlm third generation (December). The assump- 
tion IS. Of course, that every individual survives and no allowance 


has been made for reduction by parasites, enemies or diseases: 
hut. .... the other hand, a comparatively low rate of increase has 
been selected (only about sixty per cent, of the possible), so that 
the figures given above are perhaps not so very wide of the mark 


after all. , . • , 

A problem which a. once presented itself m connection with 

the destruction of the first brood of caterpillars was the question 


• Tin* expression * 4 anna* •knW nu 
rupee’s worth of a normal full crop, ^ ,Rt 


ran* Uniftp' J 11 th*’ * 
one- ir.ftrior of the w : 


, jtont o' 4 annas in every 
(.ole crop wa- destroyed. 
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of the origin of the [intent moths. As we have seen, the Tal 
lands have been lnunilated to a depth ot manv feet for tliree or 
four months so that it seems ineredihle that the moths could 
survive in the ground at any stage of their existence and hear 
submergence for so lone , v period. Vet, immediately the land 
dries — immediately, we may saw that it emerges from the river, 
there is an influx of moths ready to lav eggs. Whence do. tln-v 
come .' No .-h/eo/is moths are to be found in anv stage in the 

surrounding plains alter about Match or April, when the dry 
hot weather has set in. nor are any to be found until about tic 
beginning of ( Ictober when tic rains are over and tin' tempera 
ture begins to tall again. In Kgvpt. wlcro .!< /rui<s is only 
active in the cold weather in a parallel manner, it has been found 
that the caterpillars which are lull-fed at tic end of the winter 
enter the ground then and remain in a testing-stage until tin 
end of the hot summer, wlcn ticy pupate and the moths emerge 
as soon as tic void wciticr sots m. In Kgvpt, however, tin* 
conditions are very different as regards tic state of humidity ot 
the ground, and it seems extrencly unlikely that in India these 
.■b/ret/s caterpillars could survive in a similar resting condition 
during the rains at least, in tic (iangetic Plain, where the soil 
is practically waterloggi d at this sea<oii. Moreover, it must 
again be pointed out that tic Tal lands, which are so peculiarly 
susceptible to attack, are flooded to a depth of several feet for 
months at a time. 

I nder these circumstances, it seemed to ns likely that the 
moths migrate from the plains to tic hills at the end of tic 
cold weather and breed in the* hills during the summer and that 
their descendants migrate again from tic hills to the plains as 
soon as winter set- in. Such a tlem v seems at lirst sight rather 
fantastic, hut we have solid reasons Ibr believing that a similar 
migration is performed bv other insects (e.i/., tic Cabbage 
White Butterfly : ride >/«/<*, p. *j). Tic .Ji/ro/is moth is a 
strong- winged insect with sicli vagrant tendencies that it 1ms 
found its way over practically tic whole of the world, and a 
comparatively short journey to and from the hills would he 
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well within ns powers of llight. It was thought possible that 
the Parosnath Hills. 250 miles to the South of Mokameh. 
might form a breeding-place during the summer months 
and accordingly, in May 1911. Mr. C. S. Misra, First Assistant 
to the Imperial Entomologist, visited these hills to try and 
.discot ei u hethei it was breeding there. The search, however, 
proved abortive : the weather in the hills at that season 
was extremely hot and dry and no moths could be found 
in any stage. The migration-theory, therefore, remains to be 
proved It is, of course, possible that the migration is only 
in one direction from the hills to the plains in September- 
October, and that then t> im return flight in March-April. 
Certainly in these latter months in 1912 numerous dead Aaroti* 
moths were noticed at Pu*a and these seemed to have died front 
natural ( 1 climatic) causes. 

As regards the reason why the Tal lands should be so 
susceptible of attack, it has been suggested that the newly- 
uncovered mud possesses some peculiar attraction (probably 
smell), for the female moth', and that they are so attracted* and 
lay their eggs on the mud. especially when it has been disturbed 
i>y ploughing. Some such hypothesis i> required to explain the 
tact that the caterpillars ate ready to attack the newly-sprouting 
crops, although the ground has previously been bare of vegeta- 
tion. During a .discussion on the attraction ot the moths 
by smell and the methods by which this might be turned to 
account, it was further suggest'd that a trial might be made 
ol the moth-trap recently used m Egypt for the control of sonic 
of the moths which attack cotton. It is said that, some t inn- 
in the " forties ” of the last century, a grocer who was a keen 
entomologist noticed that moths were attracted in the evenings 
to the empty sugar-barrels stacked in his yard, and his ob»erv 
ation soon led to a regular system ot attracting moths by a 
mixture of sugar, treacle and beer smeared upon tree-trunks 
in their natural haunts. This is the basic principle of the 

• The attr.cti™ ,vh:ch »c<*lyturiio.t earth hM lor van om of a raa,t " of 

common observation.— T. F 
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moth-tr;«i> invented l>y Messrs. Andres Mai re et Cie.. of 
Alexandria, for use with an attractive liquid called " Prodenine.' 
specially produced by them to destroy the moths of t , roi ho, to 
/(Vn,M (I it to rails), whose caterpillars attack cotton In Kgvpt. 
Two of these traps were procured from Kgvpt. together with a 
supply of Prodeninr. hut. owing to delay In delivery, thev 
arrived too late to be ot much use for tin- capture of the carlv 
egg-laving Aprofis moths in 11* I I, 



Thu \ M ukk tk.vp wokkkh it IVum n\. 
Novkmrki; 1011. 


In liMl the campaign commenced on 20th August when tie 
Sub-Divisional Officer. Mr. J. O Drummond. held a meeting <c 
zamindars and cultivators of the Tal at Mokameh, Imt the attend 
ance was poor on account of rain. The nature of the pest am 
the remedies suggested were fully explained and leaflets distil 
buted. As a result of the meeting it was decided to take furthe’ 
.steps to obtain the co-operation of the zamindars and t 
impress on all the cultivators of the Tal the importance < 
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destroying the first brood ,,f catemill.,,.* 

higher lands. -^uptllats appearing on the 

>)"ing to the fact that the rains continued until late ao-ain 

-I- vear (MM,), the land remained under water until abotu 

month later than usual, and the ploughing of the higher lands did 

" 0t U ’ lt ' 1 ,,;th A search of these higher lands 

M caterpillars was started on 20th October and three 

days late- the hrst eaterpdlar was found by Mr. Drummond on 
the higher land near Mulpur and on 24th October caterpillars in 
tl>e second, thud and fourth stages were found there With a 
v.cw to .Mill Sting the help of the cultivators in the collection of 
these early caterpillars, a reward of five rupees had been offered 
to everyone bringing in information of a first brood of caterpillars 
on the high land : hut these rewards wore never claimed, the 
cultivators steadil v refusing to look for caterpillars or to pick 
them before their lands wmv ploughed and sown. As noted 
above, there is indeed wry little time for the performance of 
those operations, which niint ho carried out before the land dries 
too much, and it is scarcely 1 >, • wondered at that the culti- 
vators should he reluctant to wust- (as it must seem to them) 
valuable time m searching for caterpillars which are still scarce 
and doing no damage as wi 

On 28th October 11H1. gfo caterpillars in the third to fifth 
stages uric found at Paijuna lia<ti on high land from which the 
"ater had recoded on 27th September and which hail been sown 
on 12th October Hand picking was continued here until 12th 
November On 2.sth October a caterpillar in the fourth or 
hfth stage and one in tin- second stage wore also found in 
Sakhoa on some lower lands which had emerged about 7th 
October and which had since been sown. From this dav, 
on which the Collcetoratc .Statl and Divisional Agricultural 
Inspector arrived at Mokameh and Pali, picking of the first 
brood was commenced in earnest and continued for the next 

fortnight. 

The Andrrs-Mniro traps were only received at the very 
;nd of October, hut henceforward tliev were worked regular) v 
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overy night with good results. About eighty per cent, of the 
Agrolis moths captured were females and of these the majority 
were unfertilized or, at least, their eggs were not ready for ex 
trusion. A record of the moths caught in the Paijuna trap is 
shown in graphic form in the chart opposite. Monthly abstracts 
of the results give the following record 


Period. 

. igrotis 1 
(male). | 

A grot is 
(female). 

Proxienia. 

31st October to 30th November 

.V 6 

J.J6S 

WS 

tat December to 3 tat December 

S'i 

•JUG 

\o 

1st January to 3tat January 

ISO 

r-Ju 

m 

1st February to Jnth February 

•_va 

t>!4 


1st March to 31$t .'larch 

in 


30 

Total* 

1,1)1- 

3 ,4;'0 

1.73J 


Thus it will be seen that a total of 1,462 Agrolis moths 
was caught in this one trap during a period of five months, and 
of these roughly three out of every four were females. These 
figures speak lor themselves and it is very unfortunate that tin- 
traps should have been delivered too late to catch the first 
egg-laying females. 

Between 28th October and 11th November it is also 
estimated that 02,699 Agrolis caterpillars were hand-picked and 
destroyed. After the latter date it was decided to discontinue 
organised picking as likely to prove uneconomical. At this 
time about seven caterpillars per square yard were to be found 
in badly -attacked areas, and one caterpillar in each square yard 
of the areas more lightly attacked. Thirty-five thousand eater 
pillars are estimated to be capable of totally destroying on< 
acre of crop. 

It is not possible to give any accurate figures for the 
amount of damage done in 1911 as compared with that in 
previous years. All those who know the Tal, however, arc 
agreed that the amount of damage dono in 1911 was very much 
less than usual. Areas on which the crops had been totally 
wiped out for the preceding ten years bore over most of the land 
a crop estimated to yield an out turn of from a quarter to a full 
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mop, only a few scattered Held, having been totally destroyed 
1 he cultivator* as a whole do not ascribe the lessening of the 
damage to the work done by the Agricultural Department, but to 
the fact that the flood, receded late and so enabled them to delay 
then- sowings and to the good rainfall in November. That their 

explanation is incorrect is proved, however, by the fact that the 

M-asun of 1911 whs exactly similar to that of 1910; the water 

receded on lath October in 1910 and on 16th October in 1911 

ami heavy rain fell ml, and 12th November 1910 and on 
1 . 1 th and 19th November 1911. Yet in 1910 the attack was of 
norma! seventy and comprise] some 15,000 big has which were a 
total loss, whilst in 1911 the total damage may fairly be estim- 
ated as not exceeding 5,000 bighas. It is perhaps pardonable 
t.. ascribe the -saving of the dilDrence of 10,000 bighas as due in 
large measure to the campaign conducted by the Agricultural 
1 b p.ii tment. During the coming season ol 1912 it is proposed to 
make further and mot.- extensive trial of the Andres- Maire traps. 
1 best.- will be worked .m the higher lands from about the end of 
August and will lie gradually moved down on to the lower areas 
immediately the water ha- n eeded hum these. Bv this means it 
i' Imped to obtain more definite information regarding the 
movements ol the parent moth.-, and also to catch these before 
they are able to lav t heir egg'. A careful look-out for caterpillars 
on tin- highlands will also lie kept and. in case any appear, they 
will be destroyed by handpicking in the usual way. 


Sl’M M.Via . 

For tiie ln.-u lit teen veal's or so tile winter crops on about 
1 n thousand acres of Tal 1-nid near Mokameli. on the southern 
rank of the (bin ye- near J ’at na. have been destroyed annually 
by Ai/i'itUn ijpsiU'Ht caterpillars. 1 hese lands arc flooded during 
'lie rains to a depth of several feet and are ploughed and sown 
( s soon as the water recedes. 1 he moths are apparently attract- 
'd to the wet mud, and lay their eggs there, and attack the 
Tups as soon as these spring up. rapidly lucicasing in numbers 
inti) rh- wlml. crop i- totally destroyed. This damage wa. 
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reported in 1909, but the caterpillars had then already increased 
to such an extent that no remedial measures were of avail. In 
1910 trials were made ot handpicking of the caterpillars, the use 
of poisoned baits, dusting the crops with Lead Chromate, and 
light-trap; of these all were found useless except handpicking 
which was considered efficient if properlv organised. In thi* 
year practically a normal amount of damage was done. In 1911 
systematic handpicking of the caterpillars was adopted as soon 
as they appeared and over sixty thousand of the caterpillars of 
the early broods were thus destroyed before the middle of 
November. Trial was also made of the moth-traps produced bv 
Messrs. Andres Maire. Alexandria, and over two thousand 
female Af/i'oti.* moths were caught in one trap during November 
As a result ot these measures it is claimed that over six thousand 
acres ot crops were saved. Further and extended trials of these 
traps and of handpicking will lie made during the coming 
season in 191 A 
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delivered at the tiruppur 

CATTLE SHOW TO THE COIMBATORE DISTRICT 
AORICCLTCRAL ASSOCIATION 


A CHATTKHTU.N m „ ... . ... , , ut . 

1 '••• l{ b <- • ^ o I.. A.>I l.C.E, .M , I , M . F., 

^ ei.i. Irrigation. 


AimuKsSiM, an audience. the majority of whom are Coiinba- 
toie agrieult ui ist>. it i- unnecessary to dilate upon the importance 
■>t well irrigation in t hi- district That this is fully recognised 
disclosed by tlw fact that, whilst tit the beginning of the last 
eenniry there were about go, non wells in this district, there are 

now nearly ■■'0,000 and they irrigat- in a normal year about 300,000 
acres. 1 hese well*. the result ot the labour of generations of 
ryots, are an asset ot great value. In the Coimbatore District 
Mauuil, prepared by Sir Frederic Nicholson and published 
in I >s7. he writes During tie. past 30 years about 116.000 
new welL have been dug. representing a capital of. saw 
ID. 05 to 70 lakhs." This indicates an average expenditure of 
l!s. i_’5U pci well. During the scarcity of 1891-92 advances to 
the extent of ID. $ lakhs were made for digging wells and up- 
wards of ,),<iOu welL w, re then dug. from which it would appear 
that the average expenditure on each veil was Rs. 16U. but this 
probable does not represent the total expenditure in labour or 
inmiev that was incurred on these wells. It is practically certain 
that the average well in the Coimbatore district could not now 
be dug tor less than ID. 50u. and it is equally certain that they 
are fully worth that amount to the cultivator. We may, therefore, 
assume that the wells of Coimbatore are ail asset which may be 
valued at not less than ID. t erorcs. It is well to pause and 
consider what this vast sum moans. It repiesents a capital 
outlay of Rs. i:t:t per aero under irrigation, and invested at 6} per 



356 


AGRICULTURAL JOURNAL OF INDIA. 


[VII, IV. 


cent,, the rate charged by Government for tukkari loans, it would 
yield a return ot Rs. "25 lakhs a year, equivalent- to a charge of 
more than Rs. 8 per acre per annum on the area dependent on 
the wells. Blit this is a comparatively small item compared with 
the expenditure necessary to lift water from the wells. 

Tut; Cost of Lifting Water. 

A short time ago I published some data tending to show that 
the cost ot lifting water in Coimbatore averaged Rs. 7 0 per aen. 
per annum, but to this high figure the officers of the Agricultural 
Department took exception, and we discussed the available data 
very carefully, with the result that myoiiginal estimate was not 
materially discredited. The conclusion wc came to may be brietlv 
stated in tbe following terms. Tim lifting of water fur the 300,000 
acres under the wells in the Coimbatore district roughly costs tin 
ryots iu some form or other tin* equivalent of between one and a 
half and two crore.s of rupee.-. Whether the higli. i or the lower 
estimate be accepted, it will be admitted that the burden is an 
exceedingly heavy one and can only be met bv the unceasing toil 
ot the ryot on what was, however, originally a rich soil, and which 
is kept in a 'erv fertile condition by a highly developed system ot 
cultuie. It is the object ot the Agricultural Department to assist 
the i\ ot to still further improve hi- method- of cultivation, and it 
is the object ot the Pumping and Boring Department to endeavour 
to reduce the expenditure which the ryot iim-t incur before he can 
make use of the water which drains into Ids well. One Depart 
ment is endeavouring to increase the gro- yield of the land and tie 
other to diminish, as much as possible, the rust of supplying watei 
The efforts ot the Agricultural Department will probably, in -one 
torni or other, be of benefit to . very cultivator of the -oil. Init n 
the immediate future I can holdout no hope of doing anything t" 
assist the majority of the ryots who an lifting water from wells. 

We are endeavouring to introdiic mechanical methods ot 
lifting water in place ot those which involve the iteeessm 
for employing cattle. So tar there have heel, installed in the 
district tint ween 10 and 50 pumping plain-, the -malle-t „t which 
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is otpablo ol" raising 10,000 gallons of water per hour, and if 
worked for 1- hours a -lay, will supply about as ranch water as 
can bo taken out by ft, mhutes. Each mhote irrigates on an 
average 2, acres of land and a 3'' centrifugal pump driven by an 
engine of power suited to the height to which the water has to 
lie lifted should suffice, working a day of 12 hours, to irrigate 25 
acres of land. Probably, however, such a good result aTthis is 
in-t usually obtained, as our experience shows that when ryots 
a\ail themselves of mechanical means for lifting water, they do 
not exercise tlm same care in distributing the water over their 
fields as they do when working with the mhote, and consequently 

*i‘ey <!•* nut work >u ccuiinuncallv. 

kor a long time I liav- been trying to introduce mechanical 
working on a smaller sea), than is economically possible with 

■ eiiti if ugal pumps, and this year I have induced .Messrs. Massey 
\ Co., of Madras, to.-xidbit tin- result of our joint labours. Most 
ol you have probably - . n it at work in the exhibition yard, and 
> ,,u wil1 Imv,j "h-'cn. ,1 that ir -onsists of a 3.', H. P. oil engine. 

■ ft i \ 1 1 1 Lt tliiottgb suitable g'-aimg a pair of loose piston pumps. 
Ixacli pump is t! in diaim t- 1 and the pair are capable of lifting 
■'bout G.nno gallons ol uao i p, r hour from a depth of 40 feet. 

1 lie pump now exhibited m tin- largest size we intend to make, as 
it is not that it in* tiscil in plact* of centri filial 

pumps wlieii the quantity of watei available justifies their employ 
"lent. I have recently ree.'ived a i -port from one of mv super 
Visors who lias .'levied a pair "I these pumps oil a well ill the 
Krishna ilistriet 1 In s, pumps are a inches in diameter and are 
'll l v i • 1 1 by a 2 11 I’ engine and mi a lift ol 29’,- feet they dis 
‘barged I. f lu gallons ,,t vater per hour. Driven bv an engine of 
1 In' same si/e a paii of l-ineli pumps vvhieb were working on a lift 
'I 33 feet discharged I ,;*uu gallons per hour. The main advantage 
' lainied for tins pump is that it can lie worked on a well of con 
'iderahle tlepi h. and that n can deal with comparatively small 
quantities of water in a fairly efficient way. 

As von are all aitaiv, the wells m Coimbatore are often 
Veiy deep, and w hi 1st m tin hot weather the water level is very 
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low, it rises nearly to the surface of the ground towards the end 
of the rains, and it is difficult to conveniently arrange to work 
with centrifugal pumps. It is necessary that these pumps should 
be placed above the higher water level anil the level of water in 
the well must not fall to more than about 25 feet below the level 
of the pump as the pump cannot suck water from a greater depth. 
If. therefore, the water level fluctuates more than 25 feet, either 
the pump must be shifted to a higher level during the rainy 
season, or it must be placed in a water tight chamber Hither 
alternative is unsatisfactory, but the difficulties can be got over 
completely by using drowned centrifugal pumps, which are placed 
at the bottom of the well ; the runner revolves in a horizontal 
plane and is driven by a vertical shaft which can he carried to 
the top of the well. The objection to this type of pump is mainly 
the expense, but it also requires mon- careful supervision in the 
running than does the ordinarv type of pump which we now 
employ. The double piston pump- an- entirely free from these 
disadvantages, and in a deep well it is only necessary to use a 

longer piston to obtain tin- h-give- of ettieieiicv in working 

as when the lift is small. 

A pair of cattle employed on a miiote cannot be expected to 
work on an average more than six hours a day, but a double 
piston pump may be run the whole day through, and a pair 
ot 5-in. pumps may be considered equivalent to four iiihotc-. 
whilst a pair ot G-in. pumps will ea>ilv do as much work as six 
mliotes. I he cost ot lifting water by these pumps works out 
roughly at about one-halt the cost when cattle power is employed, 
and there art in this district nearly 10,0‘JO wells on which such 
pumps could be advantageously installed. Possibly the number 
is even larger, but that is a [joint which I will deal with when I 
come to discuss the question ot how t < > improve the wator-suppiv 
from the wells. 

COMPARATIVE bTATIsl Its. 

With oil- engines and centrifugal [jumps the cost of lifting 
water decreases per unit as the quantity ‘o he lifted increases, so 
that the l>.i-<rar the supply of water the greater is the saving in 
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substituting mechanic, 'll methods for those which have hitherto 
een used, \\ he,- the water-supply is large, this is already 
tolerably well reeogmsed by the ryots, and there is no necessity 
to icer to it lei e. Hie advantages of very small installations, 
however, are not so apparent, and it seems desirable to show how 
matters really stand. Let u> assume that we have a well which 
will yield ->0,000 gallons of water per day and that the vertical 
hit is 30 feet. This involves doing useful work to the extent 
of 15.000,000 foot pounds a day. and the cost of lifting water 
by cattle will come to about its. 3-12.il. five pairs of cattle being 
iec|uirc<l. I he same work can be done with a 3-1 h. p. engine 
and a double tbiu. pump in about eight hours. The fuel for the 


engine will cost annas 12 a day and tilt other expenses including 
dii\ei s wages and 12.1 per emit. lor interest and depreciation will 
make the total 'lightly under IN 2 a dav ; that is to say, the 
cost ol irrigation -villi.,, reduced by IN 1-1 4-0. equivalent to at 
mast hs. 3/ a in a year, .ll-iuing thr only 200 working days and 
■assuming that tin •-,-it t !> --an hr gs, Tally employed on other work 
during the r, st ut the tin,. Now. a saving of Es. 375, capital- 
ised at fi [ per cent, .ann-uiiis r-- IN tj.UUO. but the cost of an 


engine and a pair of tin - pump' -m a 30-feet lift is Rs. 1,535 
in Madras, and in ine-i pin---- they could be provided with an 
engine hoU<c and cr.-ct<-d at the 'ite of the well for less than 
Its. 2,000 : that is t,, sav. there is a clear saving in the transac- 
tion equivalent tiiilj pm cent, on Es. 4,0Uu a year. The value 
"f a well is not what it w ill cost to sink, but depends upon the 
quantity of water w hich it will yield, and m> matter what it is 
worth to start with, its value is increased by Es, G,000 it the cost 
ol lifting water is redact d from Hs 3-12-0 to las. 1-14-0 per day. 


Savino in \\ orkisu Expenses. 

It is possible that some of you may not be prepared to accept 
my figures, but 1 think vuu all admit that the introduction ot the 
engine and pump docs elleet a considerable saving in working 
expenses and therefore adds materially to the capital value ot the 
land commanded bv tin well. As 1 have already said, there are 
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probably 10,000 wells in this district which could be profitably 
equipped with these small engines and pumps, and if we assume 
that on an average we effect a saving of Rs. 1-14 -0 a day for 200 
days in the year, the total reduction in working expenses will 
amount to the very large sum of Rs. 37i lakhs, or roughly one 
fourth of Rs. li crores, which is now spent on lifting water 
in this district. Approximately Rs. 2 crores would he required 
to instal these engines and pumps, and the return on the capital 
outlay will be at the rate of 25 per cent. It must be remembered 
that we have already allowed C>\ oer cent, interest on the capital 
outlay in calculating the working expenses. 

Through the kindness of Mr. J. K Lancashire, the Special 
Settlement Officer in this district, who takes great interest in the 
development of well cultivation. 1 have heeii supplied with a large 
amount of information regarding the distribution ot wells and tile 
number ot water-lifts fitted to them The statistics, be has sup- 
plied me with, relate to 65.547 wells from which water is drawn 
h\- 105.311 mbote.s : 1,177 of these wells arc worked by four 
inhotes or more and 3,1 33 wells have three mhotes, w hilst in no 
less than 20,027 wells two mliott-s ale employed. Probably lOpei 
cent, may he added to these figures to include the whole district, 
as Coimbatore Taluk has been omitted. Now it is reasonable to 
assume that where more than one mhote has been fitted to a well, 
the supply of watei is .sufficient to justify the installation of tilt- 
extra mhotes, but it by no means follows that, in eveiy cast, 
or even in the majority of tin- eases, the number of mhotes is 
sufficient to deal with the full capacity of th*-- well. Speaking 
generally. 1 may say that where we have installed engines and 
pumps we usually obtain a much larget water-supply than could 
possibly have been taken oui by the mhotes formerly in ust . 
This is due to the fact that with an engine and pump it is 
possible to keep the water in a well at a permanently lower level 
anti thereby the inflow has been very much increased. CoimbK 
tore wells, as a rule, are already fairly deep, and in seasons of 
drought it has been the practice of the ryots to deepen them in 
the hope of augmenting their supply, so that in normal years 
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tht-ru are many wells which cannot be emptied with the 
appliances ordinarily at the command of the ryot The 
introduction ol the engine and pump adds so much to the 
resources of the ryot for lifting water that I have not vet come 
across a well in this district which could not be completely 
emptied in the hot weather With pumps at his command it 
becomes a comparatively simple matter to deepen the wells. 
The water-bearing stratum, upon which these wells are depend 
cut for their supplies, is a thick layer of highly decomposed 
rock, and to obtain the maximum supply possible, the well should 
he carried down till its bottom rests on hard rock and from fissures 
in this hard rock further water-supplies can sometimes be obtained 
by putting down bore holes and blasting them with dvnamite. 

Tin: Tvpical Well 

As you are aware, the typical Coimbatore well is a rect- 
angular hole sunk in the ground The area of the well is often 
very considerable and it form.' an underground reservoir in 

which the water can l>. >torod during the night and removed 

by day. Ryots are prone to enlarge the capacity of their wells 
rather than deepen them, ami quite recently I have seen several 
very large wells still further extended laterally, when the 

excavation should have been in a vertical direction. The best 

way of dealing with the wells is t> go on deepening at the point 
where the water is to he drawn mu till the rook becomes so hard 
that it m> longer pays to remove it. and then from this point 
Intend extension 'should he made by small adits or tunnels. It 
is quite useless and, therefore, unnecessary to go to the cost of 
removing all the superincumbent material The decayed rock is 
usually hard enough to render the work of tunneling quite safe 
and yet not so hard that it cannot be done by the ordinary 
labour available. Wells are often placed within a short distance 
of one another, and by connecting them with a short tunnel 
two wells can be made into one and the whole water-supply 
withdrawn at a single point, whereby, if an engine and pump 
can be employed, considerable economy will be eflected. 
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Possibilities ot Excise Puwek. 

For the present it is only possible to take such measures as 
are practicable tor the installation of oil-engines as a source of 
power for driving pumps, sugarcane-crushing mills, rice-liulling 
machinery and cotton gins : but the distribution of wells, as 
disclosed by the statements furnished to me by Mr. Lancashire, 
suggests the possibility that m a by no means remote future the 
conditions are such that electrical distribution of power in not a 
few Coimbatore villages is well within the bounds of practical 
possibilities. Take, for instance, the village of Singanallur. It 
is situated almost in the centre ot a large area of black cotton 
soil, mainly devoted to the cultivation of cotton. The occupied 
area includes 3.395 acres of dry cultivation and 929 acres of wet 
cultivation. The area under sugarcane is j Is acres, and there 
are 150 supplemental wells for the water-supply lo the wet land. 
The garden crops on the dry land are irrigated by 226 wells 
tilted with 495 mlmtes. Of these wells 15 have four or more 
rnhotes, 35 three mlmtes and 154 two mlmtes. In the imrne 
diate vicinity are the villages id' I ppilipalayam and Surapalayatn 
with 158 wells and S3 wells respectively. In these three 
villages there are, in all, 1,051 water-lifts for dry cultivation ami 
between 400 and 500 employed on supplemental wells. Obviously 
the amount of power required is very large, and there seems to be 
a pnmit Jane case for detailed investigation as to the possibility 
of a central power station distributing electric energy through 
out this tract of country. It would he possible to extend the 
area considerably to the cast through the villages situated in the 
Novel \ alley as tar as liruppur. Mention mav he made ot 
Sulur, Kalangal, Karaivalimaduppur. Satnalapuram, Pumalur 
and Sammandampaliam. In these six villages there are not 
less than 1,902 water-lilts, 97 wells having four or more rnhotes 
and 221 having three rnhotes. These figures added to those 
already given for the Singanallur group indicate without doubt 
that there is a considerable field (or the installation of an electric 
supply scheme. Probably it would be best to generate the 
nower in central stations worked by modern oil or gas engines 
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l ,re 4 em,, l'V the l;Ulei - - i' "ould not be difficult to obtain a 
sufficient supply of wood fuel from the Coimbatore forest. 
Incidentally ,t may he remarked that the conversion of wood 
into charcoal ,s by no means necessary for the manufacture of 
suction K ns lor fairly largo installation,. At a rough guess I 
should think that 10,000 h p. could he read.lv employed in this 
tract of country no, more than miles in length and some 
" or 4 " HleS m " ,<lth I*r..hably the Power Supply Company 
would not only hay,- to deliver power to the ryots, but it would 
have also to provide tin electrically driven pumps and other 
machinery. 


I do not want to go into details. The scheme seems to me 
t-» be a quite feasible -me. I.ut it requires investigating in detail 
before any definite expression of opinion as to the commercial 
results likely to he obtained At im great distance to the north 
is situated the Xilgin Plate.au : at about the same distance to 
the south are the Vnatnalui Hih' It i< practically certain that 
i he construction of a lew »inall storage reservoirs on the Nilcnris 
will enable' a sufficient amount ..f power to be obtained to supply 
the requirements nt this tract U country. The prospects are 
probably not so good in the Anamalais. but there is undoubtedly 
a certain amount of water p.ovi-r available there which, however, 
could probably lie la tter employed in the tract of country lying 
to the north of the main road between Udutnalpet and 
Dharaptiram. There, well irrigation is very extensively devel- 
oped and the concentration is almost as intense as in the Xoyel 

Valley. 


The Coimbatore ryots, in the face of considerable natural 


difficulties, have displayed no mean amount of skill in making 
t lie most of their natural resources. To achieve further progress 
they must avail themselves ot the services ot engineers and 
capitalists. If they continue to display the same energy in the 
future that they have done in the past. I have no doubt that in 
n few years' time they will he held up to the rest of India as an 
example of what can be accomplished when enterprise and 
energy are forthcoming. 
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IvipfrinI Ftithofn/iica! Fnfomo^noist 

Recem events have brought into the field of practical 
ics the possibility that Yellow Fever may be added to the list 
if diseases prevalent in India. It is feared that the opening 
>f the Panama Canal, which is planned for next year, niav si. 
horten the route from the fever-zone in the West Indies and 
Central America as to increase to a dangerous degree the chances 
hat the disease may be introduced into this eountrv : it bciny 
.ssuined that our present immunity from this terrible scoury. 
las been due to the fact that the route hitherto has been Ion- 
.nd has passed through northern latitudes 

The probability that the disease, if once introduced, would 
pread with any rapidity depends wry largely on the presence 
>r absence of certain mosquitos, since Yellow Fever, like Malaria, 
s "carried, from one person to another by these insects. 

The organism which causes the (ever is so minute that it has 
lot yet been possible to isolate it and study it microscopically, 
mt by allowing mosquitos to bite first a patient suffering from 
r ellow Fever and subsequently a healthy person, it lias been found 
hat the healthy person develops the disease if the mosquito that 
it him was the one known as Stegomyia Jasciata. The obvious 
iference is that this mosquito is capable of transmitting the 
isease from one person to another, and this is supported by tin 
ret that it has been found possible practically to eradicate tin 
isease in a given area by closing all places where mosquito- 
light breed. It is a “domestic" mosquito, and is generally 
amd in or nea r human d welling-places, while it breeds in almost 
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ail}’ small casual accumulation of water, such as sardine-tins, 
broken pots, old boots, the cut ends of bamboos, and so on. Now 
it is from our point of view in India a matter of the first import- 
ance to know whether this S. Jnsrioja, is the one and only Stego- 
inyt't capable of carrying the disease, and unfortunately there 
seems to be no evidence to show whether or no the other species 
of the genus Slei/Hinyt'i (and there are several others) may be dis- 
missed as harmless, or wln-tln-r they too must be regarded as 
potential vehicles of evil. Judging bv analogy with the case of 
.-loop/ic/es moMjuilos and Malaria, it seems most likely that some 
or all of the olln r species of St , ■</<>, might be found capable 
of cart ying Yellow Kev.-r, since the apparent differences between 
tlm species of .Sfcyomi/mr are no greater than those seen among 
the malaria-carrying Anopln-lines. 

'['lie reason whv this point is of importance is as follows. 
In our large sea ports, and particularly in Bombay and Calcutta, 
,S f'wint't is a common insect . as 1 write these lines (in a 
Hoiubav hotel) two of them arc making determined assaults on 
i, iv ankles, and in this month of August they are certainly the 
most troublesome of the IhciiOsy mosquitos. In Calcutta they 
are also quite common, espeetallv about the suburbs and outskirts 
of tin' citv. On tin- other h md, in up-country districts they are 


by no means abundant, and though widely distributed, it is 
difficult in most places to Imd more than a few scatteted indivi- 
duals In these inland districts it i- nearly always the species 
N. which is the eomiimn representative of the genus: 

this species is indeed one of the commonest and most 
annoying mosquitos in India Both >\ /ascinta and N. tcutellari* 

are blackish nms.p.ilos marked with shining silvery spots, but 
they can easily be distinguished by looking at their backs (t.e.. 
tlie dorsal surface of the thorax) here /bsem/u has a pattern like 

a lyre with two strings, two straight lines in the middle and a 

curved line on end, side, whereas U-lfons has one conspicuous 
bright lino only, in tiie middle of the black back. 

I, is evident from this that if Yellow Fever were introduced 
into the country, amf S. WiM were m truth the only * cient 
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carrier, we should expect tin- disease to lie more or less eoliliiu d 
to the coast districts and sea port towns, while i!' N. ,<vii(d/<(os 
also proved to he a carrier there would he no obvious reason why 
it should not spread infection all over the country. In the latter 
event it is conceivable that the ravages of plague might he 
equalled or even surpassed. The distribution of the ditlerom 
species of Sf>y«inyi'.i in the larger sea ports i> now being ascer- 
tained with accuracy by a number o| medical olliccrs specially 
deputed to carry out a systematic survey, and this investigation 
has particularly in view the seasonal occurrence and normal breed 
ing- places of The up country bleeds 

inostly in the cut ends of bamboos tilled with rain-water, or In 
accumulations of water in trees. The choice of breeding places 
is quite different from that of the malaria carrying auophdine 
mosquitos, and another interesting dilfcrcnce exists in the way 
in which these two groups respectively tide over tin- eoid dry 

season of the year when conditions an- unfavourable and hr I 

ing-places ().<•.. suitable accumulations of water) are rare m 
absent. Most mosquitos lie up through these hard time.' in a 
hibernating or semi hibernating Condition, and when conditions 
improve, emerge from their sechi'ion and resume an active and 
egg-lay iug existence. The NOs/i >tin/i‘i mosquitos, however, do not 
seem to hibernate, but depend for the continuance of their race on 
the vitality of their eggs. These eggs are laid in water which at 
the beginning of the dry weather soon evaporates: the cogs left 
high and dry do not perish, but live on, it mav be for several 
months, until the coming of rain enables them to hatch. It is 
not improbable that a proper temperature as well as moisture 
is necessary for hatching, since eggs laid at Push in December 
did not hatch until March, although they were kept in water the 
whole time. 

The eggs of S. fusci'On were known to have considerable 
powers of resisting drought, hut the discovery that this is 
the normal method of tiding over drv weather in the case o! 
all the common Indian species (as our results seem to slmw! 
is of rather special interest. It is held veil, though the fact i- 
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not yet fully confirmed. that Yellow Fever can be conveyed 
l>v the oljxprih'j of an iiileotcil mosquito as well as' by the 
parent ii«elf, and il this is the case, the above facts will 
have an obvious practical hearing. The method of taking 
advantage of this peculiarity of habit would seem to he on lines 
rather diU'eivnt from the usual indiscriminate destruction of larvne 
and adults inosi commonly advocated. It is evident that if we 
could di strov all the hibernating eggs in the dry weather, we 
should wipe out the raee lor i lie time being. The plan to be 
adopted should therefore aim at destroying as far as possible the 

casual natural In ling places, hut at the same time providing 

artificial breeding place' (<.</.. cut bamboos holding water! in which 
the nioxiuito- iiuiv be encouraged to breed. These artificial 
breeding-places an- under complete control and may be emptied 

,mt ami refilled with wale,- a week, thus destroying any 

| Jin:1 . that mav have hatched in them. Our ideal would be 
reached if we succeeded in enticing all the mosquitos in the 
neighbourhood to lay tln-ir eggs, at tlm beginning of the dry 
weather m t he end of t Im rains, in the artificial breeding-places 
instead of scattering them ab -nt in uncontrollable places, and we 
should see to it that tm eggs were in a position to survive till the 
next rains. Tim only doubtful part of such a scheme is of course 
tlm difficulty of finding and destroying the natural breeding-places, 
hut m country districts tlm tilling up "f cut bamboos and holes in 
trees will c-riaiiily nt h>r a very large proportion of these. 



ROOT DEVELOPMENT OF CEREALS. 

BY 

A K. PARK, m.a., lt.no p1i.il. 

Di'jjuty Dir^ct'jr vf Atjt’icuftur-, I* bovine* *, 

Is h previous article* the teaching . .f Demtscliinsky was 
briefly outlined and mention was made that experiments alone 
similar lines were being carried on at Aligarh These experi- 
ments have now yielded information of considerable practical 
importance with regard to maize cultivation. 

The ordinary method of sowing maize practised in tin 
Aligarh and neighbouring districts is t<> drop the seed in tie- 
furrow behind the country plough. A> tile crop grows, tin 
necessary wcedings are given and later on the plants un- 
earthed up. Maize, as is well known, is a very shallow-rooted 
crop and in these Provinces it is one of the first to sutler when 
water is scarce. Un account of’ its shallow root system it i- 
frequently damaged considerably by winds. 

In the previous article the yields obtained in a preliminary 
experiment comparing deep and shallow sowing of maize were 
given. By sowing at a greater depth and earthing up when tin 
plants were about 15 inches high a very large increase ot grain 
was obtained as compared with the ordinary method ot sowing 
The deeper sown crop showed much deeper root development 
and suffered less from drought than the shallow sown crop. In 
this experiment the deep sowing was all done by hand. Having 
obtained these results it was necessary to work out a method ■> 
sowing w’hich the ordinary cultivator could carry out cheaply tun 
quickly. 
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2. Satisfactory results liavc now been obtained by sowing 
with the ordinary wheat sowing drill of this locality. The 
method of sowing wheat here is very different from that in other 
parts of the 1 nited Provinces. A specially built plough is used 
which goes into the ground much deeper than the ordinary plough. 
The body of the plough is very narrow and sharp-pointed. This 
shape lightens the draft and enables narrow furrows to he made. 

A hamboo tube is attached with its spout in close contact with 
tln‘ heel of the phmgh. The seed drops into the narrow furrow 
at the heel of the plough and immediately earth falls back into 
the furrow and covets the seed to a depth of about 2h inches. 
The upper part of the furrow remains open. When the plough- 
man opens up the next furrow he takes care to avoid filling up 
the sown furrow. N'o rolling is done so that after sowing is 
finished the field has an uneven appearance. This method of 
sowing lias now U n tried with maize. Only one alteration or 
addition has been found iiec.'-arv. When wheat is sown, the 
soil surrounding tin- d is f it rather loose, hut as at that time 
of year the temperat ur- h |o« and moisture fairly plentiful, the 
s ,.,>d ovrmmatos saii-tacioi i!v * ait’ r -owing m the hot aeathet, 
the ground must lie com pm d. otherwise the lot winds dr\ out 
the open furrow and stilH.-i. m moisture dm s not reach the seed 
to start it to germinate It i- a very simple matter to attach 
something behind the plough which will run along in the furrow 
;,ml press down the soil which has fallen on the top of the seed. 

A short round piece of inm answers the purpose satisfactorily. 
If narrow and attached close up to tlv plough, it compresses the 
soil without breaking down the adjoining ridges. By this method 

,.f sowing, maize 1 can he put into the ground 3 to 4 inches 

deeper than when dropped into the furrow behind the ordinary 
country plough. , ,, , 

When the plants arc about 15" high, the ridges are lex e led 
off ill the ordinary course ol weeding the ciop. This m '° ' e - 
practicallv no additional labour. 

lUv'i ”... .. m»fct..ry «.'■ 1 <»*™s <*••* 

» fo.v i, lots hit” so H-n ... Villaew ™»r the ta Co,..|»iat,to 
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yields are not yet available, but already everybody is con- 
vinced of the value of this method of sowing. The deeper 
sown maize germinated more regularly. It grew much more 
rapidly and was soon a foot higher than that in the neighbouring 
plots, and at one period when lack of water made the adjoinin'.' 
maize turn yellow, the deeper sown maize retained its dark green 
colour and continued growing. 'Die fields are a source of great 
interest to all passers-by and a large number of people haw 
expressed a desire to sow their maize in this wav next vear. 
It should be pointed out that in all the above-mentioned eases 
the crop was sown on irrigation and was well established before 
the rains commenced. It is too early yet to express an opinion 
as to the value of the method where maize is sown with the 
rains. Trials are being carried on to test this. 

In the meantime demonstration of the method can go on on 
the lakh ot acres of irrigated maize grown w ithin r.i'V reach of 
Aligarh. 
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A K PA K K 'i \ . i I'ij J> . 

It-jufy bn-’-'-i 4 .l'/t / ■• iUiix ■_ l ‘u, a nee*. 

I > i; \ l n .\< . k X l;*mh • ml 1 v u i n !■ rt ;tk< n in order to tree hind from 

an execs* of hi"!' less - 1 ; i ^ i in 1 1 1 wjiter. In addition it i» 

usimll v lii-lii’ved to r-siilt in continuous and thorough aeration 
of the soil in tin following way. 

An ordinal v '"il always ' "Maiio a certain amount of an 
hi it. .in taco lay. r. W'ln n rain falls, this air is gradually 
driven "til hy tin- uat. and a. the water sinks down and is 

carried away h\ the diaitis. air X drawn into the soil at the 

surface. Theoretically I hi- would in to result in effieient 
aeration in untried where i.uniall is at all !re M tKUt. but recent 
observations made bv Fried- a -1-, tf and l.X c- worker* at Halle 
have shown that -wing to various fact".'. the amount n( aeration 
ul a soil drained in tie ordinary way t' very 'inall. 

His experiments h ad ,o tin- flowing conclusions 1 1 o.mt all 


iier.lv the "|unn 


,n. Ik arrived ot as the 


figures, etc., ami giv. 

1 1 >ults of hi. ti -t 

A. drains Inn o„[y a single v-uavtim. vv.th the outer at , 

• the outlet, tile auiotmt of air movement m the « '>»“ P'l’^ 

is very sin ill If the ail iu *»u- drain [-'po* were c. Ida tin 

— z: r ;:^L:z ^ 

eoiim clion with the atim-phyt w -in a i > .,,- v tube* 

|...".i"..n> 

, , .• I t l u . soil contain so liiutli waiei 

lr " m ' inUn ' ! ^ 'these'.uhestothe drain is almost 

that tlm passage ,d an . own v roach the drain from 

entirely prevent, d. A, oidmatd n-lM 

above and then fore the cold air tn ll' 1 ' 1 


cannot (low out. 
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There is thus very little air movement either in the drains 
themselves or in the soil. New air is sucked in only as often as 
sufficient rain falls. Since there is very little circulation of air, 
the air which is in the soil often contains such a large percen- 
tage of oxidation products that it is either inactive or harmful 
from the point of view of the plant. 

In order, therefore, to obtain more thorough aeration, Fried 
eisdorft' laid down drains with the usual opening at the outlet 
end of the main drain and. by means of tubes, connected the side 
drains with the air at the place of their commencement. His 
observations show that, in drainage systems laid down m this 
way, there is an almost continuous stream of air through the 
drainpipes. At the same time some of this stream is deflected 
from its ordinary channel, passes into the cracks and openings in 
the soil, pushes aside the water in the capillary tubes, and rises 
to the surface of the ground. By this means the soil is thorough 
Iv aerated. 

A test of the method was carried on in the field. A drained 
area was divided into two parts Iuom- plot the drains wen- 
connected with the air in several places. In tin- otle-r they wen- 
left unconnected. The former plot yielded a decidedly better 
crop. One of Friedersdorll s co-workers dismisses the questions 
from the bacteriological standpoint. He points out the possibil 
ity of this method of soil a< ration rendering the whole of the 
layer of soil from the surface down to tin- dram pipes available for 
the growth of those valuable Nitrogen collecting organisms 
the Azotobacter. 

It has frequently been observed that the nodules of tin- 
Leguminoseie, in which Bacillus railieieola does its useful work, 
are borne only in the upper layers of the soil. Thorough aeration 
to a greater depth may make a much larger root area available 
for the growth of these bacteria. 

The method above outlined seems to have an immediate 
practical value in draining swampy places where rapid sweetening 
of the soil is desired. It also opens up many lines for thought 
and possible investigation as to its value in ordinary soil. 





CAMBODIA COTTON IN BOMBAY PRESIDENCY. 

BY 

T. I MAIN, bsc, 

f .< Af/rcui/Ht*-' linmb'vj Pi »xid‘:ncij. 

I NTKo| ilATloN. 

In tin- < K t<ii><-! i | 9 1 1 1 number of this Journal. Mr. Sampson 
published an interesting account ot tile introduction and spread of 
Cainltodia cotton m tin- Madras Presidency. In that article he 
showed how tin- send o| tins cotton had been introduced from 
Pondicherry through two independent channels in 1904 by Mr. 
Benson, and in 1 40,1 by Mr. Steel, 

About the sann time ( | leeember 1904) the existence of this 
cotton came to the notice ,4 Mr. Hitcher, late Deputy Director 
ot Agriculture in Boinoay Presidency, when perusing the 
Annual Report n| tin- British \ ice-( ’on.-ul of Saigon in Cochin 
China, through whom in- was successful in obtaining seed from 
Hanoi in January Puui from tin Agricultural Department of 
Toughing (French possession), whither it had been introduced 
ninny years previously from Cambodia in Indo-China ; but pre- 
vious to tins a sample of seed of what turned out to he identical 
with Cambodia cotton, was received fi mi the Philippine Islands 
in the spring of 1905. Eater on seed' was obtained in March 
190(1 from Mr. A V Autliinaiiatlia Aiver ol Anukkur. Peram- 
Imlur, Triehinopoly District. Madras, and subsequently seed of 
this same cotton has been received from \ anulis souices. 

Eaui.v Tki.u.s. 

Experimental trials were commenced m 1905 on the Siuat 
Karin in (lujerat. hut the local conditions — a heavy black cotton 
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toil a ml ;i rainfall of oG-'J-'! inches — did not appear to suit tins 
cotton which was then transferred to Dharwar in the south of 
the Presidency. Here promising results were obtained for a year 
or two. but not sufficiently so to warrant the distribution of seed 
to the public, and in fact as time went on. it appeared to be 
deteriorating as regards proliticiiess and also as regards resist- 
ance to red leaf blight which attacks all c\otic cottons 
grown at Dharwar. and comparative experiments indicated that 
this cotton could not compete with either local Kumpta or intro 
duced Navsari (Broach) when grown as a non -irrigated crop on 
the heavier types of black cotton soil as represented by the land 
on which the Dovcinmcnt Farm is situated. 

IWABI.IsHMt.M OF A SfKilAl. FaKM At <f\h.\o 
It was thought, however, that greater success might be met 
with it trials were conducted m the trad where Dharwar Amer- 
ican cotton, introduced nearly a couture ago. had accliuiati/.ed 
itself This com prises parts of the- Talukas of | . n . ( Indag, 
Bankapur Karajgi, Hauuibenuur and hod in tin- south-east of 
tile Dharwar District, where two types of soil ale me! with (I ) 
medium black ami led. Dharwar American cotton is oultiv 
ated as a lion -in igatcil crop on both of these classes of soil, hut 
in the former case it is grown ni the coD season, In-iug sown 
about the middle ot September, while in tic latter ll l' 
sown at the beginning o| tic monsoon No separate return' 
lire given lor Dharwar American and other cottons, hut il has 
loughly been computed that tic area autuiallv sown with this 
variety in the Dharwar District is ahoitt goo, non acres, hut in 
addition to this 11 is grown at Bai'i and in adjacent areas ot 
Hyderabad and Madras Presidem-v 

Accordingly a piece of hind eonsistmg id - medium black soil 
"as taken up at ( hidag an important cotton mat lo t and a 
farm established in l!JU.'-n:» with tin pi imary object of testing 
the suitability of newly introduced American and (ambodia 
cottons and for comparing thr.se with Dharwar ■American in tin 
tract of country where the latter had hoeouc aeelimati/.ed. 
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itBSCLT* OK THIS Exi'KltlMKNT- ( OSlitCI'Eli AT (JaUAU. 
Suitability lor cultivation in tin- Dluirwar American Tract 
The first point which required investigation was the suitability 
or adaptability of this cot ion to local conditions. Experimental 
cultivation both on the farm and in cultivators' fields during the 

O 

last three years has proved that this cotton is well adapted for 
cultivation at < bulag as may lie interred from the results obtained 
in comparative experiments with local saw-ginned Dhanvar 
.Viueriean cotton herewith tabulated : 



\ l»‘! [• i 
'HI' 

KU a • I K i 

I'l.'MN-. 

: £!:• KN i'A'tK. 

It E.MAKkS. 


• -«-• 

f':.*r .• ir 

« .mi tit 

1'iiarwnr 

American. 


l'»M In 

rki 

; *> i 

4J Ml 

;»ir*7 


n 

1**1 1 l‘J 

si ■*. 

1 !»7 

1-1 

<i.'i 

•_v:?o 

A moderate 
season* 

A very bad 


season. 


The importance of tin.- results lies not only in the rela- 
tively heavier yields and high- r ginning percentages of this cotton, 
hut also ill the proof which tiny provide tnat Cambodia cotton 
is a drought -resisting' 'ari.-iv of , \c-.ptmnal capacity. The most 

striking instance of this »a- "tided in the seas, t!»ll-l- 

wliich was ehaiae-eri/ed hy tin- «",st drought experienced for 
many Vent's Tim total lainfall up the end of August was 
lo i':i 'inches. During September only yih of an inch fell which 
w as insullieieiit to mru.it of sowing operations at the normal 


time, which had to Im delayed f»r marly a month until after a 

fall of rain amounting to one ineh on the loth October. After 

this there were oiilv c uts of tain until the 1st December when 
there was an unexpected shown' amounting to half an inch. 1 he 
total rainfall for the season thus amounted to only 13'm niches 


of which , III !\ mi cents I, li 
an average ol 'J -t ' l •’ mch. 


aftel the cfnp 
Nevertheless 


wjis sown — cio‘iiinst 
in a comparative 



37t> 


AGRICULTURAL JOURNAL OK INDIA. 


[VII, .V, 


experiment conducted on a large' scale the results noted above 
were obtained. These results are interesting when compared with 
the conclusion arrived at by Mr. Sampson in the article referred 
to above when discussing the root system of Cambodia cotton 
He states “and it can also be understood why this crop if 
grown on black cotton soil with the aid of rain alone, cannot 
resist prolonged drought. 

The next point which had to be cleared up was, which of the 
various Cambodias was the best. Comparative experiments 
leave little doubt on this point for No. log E.. received originally 
from Mr. Aiyer of Ti iehiimpoly. has annually proved its stipe 
riority over all others both as regards yielding capacity and gin 
ning percentage. 

Having shown the suitability of Cambodia cotton for 
cultivation in the south-east of the Dharwar District ii 
may be convenient to summarise here its advantages which 
have been tumid over local saw -ginned Dharwar American 
These are— 

(1) A higher ginning peiv.-nlsge of at hast 7 per cent 
Ihe ginning percentage of saw-ginned Dharwar is normally 
about :H) per cent., while a very moderate sample of (log K) 
Cambodia gins at .'17 per cent, and good samples gin from 1 to g 
points higher. Hie highest ginning percentage attained bv this 
cotton on the Cadag farm was )gs m lOui) ]o. 

(-) -V higher yield in the proportion <>f at least !l to s. 

(3) Ihe seed cotton being produced in large well-opcuiug 
bolls can be picked cleaner. 

(4) Ihe colour ol the cotton is brighter and the staple more 
uniform. 

(5) The cotton is • bulkier. 

(6) It. is markedly resistant io red leaf blight which so 
severely attacks saw-gnmed Dharwar. 


’ The .! reie of tlie Camhmlia ami Dhajivar Anu-tx-an «vr<- 1«< anil n j lw . ,, 
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Opinions ok Ucltivatohs. 

The Oadag harm in situated adjoining the public road which 
connects Gadag with Hubli, and from the very beginning the 
tine appearance of' Cambodia cotton with its prolific plants 
and their huge bolls giving forth snowwhite kapas, has 
proved a great attraction to passers-by, and many applications 
tor seed have been received without further enquiry. No 
attempt, however, to force this cotton upon the public was made 
during the period when it was under experimental investigation. 
In 1909-10 only loo lbs. ot seed was uiven out among 14 culti- 
vators all ot whom reported satisfactory results. In 1910-1 1 
a couple ot thousand pounds were distributed among 34 cultiva- 
tors, while in 191 1-12. .i.ooo |li,. were distributed and more would 
eagerly have been taken up had it been available because the 
price ottered tor this cotton' in the (.iadag Market for the 
produce of the !:m;i.|ii crop was Ks. 1st) against Rs. 123-8 per 
naga ot 1,34 1 lb,, ot seed cotton tor saw-ginned Dharwar 
A imr ican. In tie current season ( I 9 12-1 3) arrangements have 
been made to distiil uo an. non lbs. of seed estimated to sow 
a.oim acres. 


A \ A f- i ms S.u.k 


In |9U l‘j tie crop raised was on a sufficiently large scale 
to attract the attention ot' tie- tradt, and Messrs, lata and Sons 
m particular suggested that tiie Agricultural Department should 
organize an miction sale tor tins cotton on the same lines as 
had been done tor some veil’s at Dharwar tor Xavasari (Bioaoh) 
cotton. This suggestion was all the more appropriate because 
the local merchants were only ottering some Rs. 20 per naga 
(1,344 lbs.) more for this cotton than for local saw-ginned 
Dharwar American Accordingly the Depai tment decided to 
act upon Messrs. Tata and Soils' suggestion and the auction 


* A large , s m,.l, I tie |’> !'-!<■ ,■ Te|' .uiietill, O’- tc one fall pressed bnlc lbs.) "»s 
,,-nl t„ l.„,T|-..| and «», wry lavciiraMj rceori, I upon Messrs. Hoyle ml • l »'*so n , J-M„ 
„( 01,11, am. valued the .-non at - 1 ./. » :th mi.l II, ng American •1«" , ’‘ J •“> 7 Anotl,cr n ™ 
reported -very clean, aimest ,s good as go.*! Middling America... I-rhaps e„ual to stable 
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look plaee on tin- 1 Ith April. in tin- presence ol ;t jjoml 

company ul' merchants from (onlay ami 1 1 ul >1 i rcpreseiitat m- 
iiotli of‘ tlic local trade and of tin- wider inarkt‘1 in Almicdaliad 
and Bomhav Altogether Hi nay.i' ( I I I lh>.) ol seed eotion and 
4 : : nayas i:!:M 11 k.) of' cotton were put tip for sale and realized 
excellent price' as mav lie gathered from tie- following state- 
ment : 
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These results indicate that when saw-ginned J)haivvar is worth 
Ks. I4<l per 1 1 a e a ( ’ unhodia k worth Rs. llntl or tii per cent, 
more. 

SriNNiNi. Trials. 

It will have been noted in the remark column above that 
Messrs. Tata and Hons were large buyers at the auction sale 
That firm, who also bought largely in Madras, have kindly 
supplied details of comparative spinning tests which they have 
had conducted with < 'amhodia cotton produced at Gndag and in 
Madras Presidency, where the area cultivated with this cotton 
has recently greatly expanded. These tests are summarized in 
the following statement. 
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/ ft ’s/iffs it/ bil'iui t<i sjitti Uo ( roHnl } fi'nni (JduJiofhji 

f'othjH fH'tithiml ni t\, fj' r ( v„/ pi tiers. 


“'Oi RCR At pRODrCTION’. 


Ma'J'rsw PresMencv. 


IViwinn 

Turn** por iiuli *>f ‘•pinning "li 1 • l 

lllow in'.irn In*- 

Price p«T IJoja «<f 34*i 1 1»» . 

NcM! Pri<‘»* p*‘r 


lb*. 

It.*. 


K*. Hi 
A-. 7 '» fW 


57-28 lbs. 
19-H4 lbs. 
9'S7 
134 ti-0 

6 io*i»; 


Ii ing uj «*ii tli''"- tiials Messrs. Tata and Sons 

,,m that while ( ‘ainlimlia grown at Cadag showed only 
7 |„.|- ,.,. 111 , if Mi.iv r. ..<iu l->ss. tl.c consignment purchased in 

Madi a, miw a 1"" of o 97 |" r cut., and further that the staple of 
1 „,, 1 . |,,t> ua. n 1 1 1 dlv hint; and strong, hut that the Cadag sample 
;i j >j i.-.ti • d t" hr sli^hth niof i tcppy * than the Madras one 

vvhirli might !"• dim to the dill-m tit thuds of ginning employed. 

■pi,,- tart that t.hr h noth of tin .tapir is v<nial t- ■ that of Cam- 
1 ,, ,dia grown in Madras ..fm-at interest as the conditions under 
Whirl, 'this rot ton is e.ilmat-d ill that Presidency, M:.. light soils 
and irrigation from wrlh naturally Und themselves to the pro- 
ion'of good staple, wh-reasat Oadag this crop has to la- 
orown as a i-a/r rrop-i (/.... r.-c.-ires no rain during the growing 
period, on medium Mack soil and without irrigation. Another 
vrrv important point U the tact that the tdnv is found to be 
strong because in a season of drought like the one under report 

it has noticed that t!w fibre <>. newly introduced cottons 

has a tendency to become brittle. 

( Vet H.a'rnt information shows that Madras Cambodia 

has deteriorated dm- to extended and careless cultivation and 
keeping the plant a second year in the ground.-hn. I 




t ; .*• pr«'<*r.o 


... i - t ,.f r;!.y.' Hlftl t '*>1 ti'jl-'t htT 1 lit ■» kllOt • 


. r . „r s«,*t at na.Mn an.l th«e 0 S'l.lom 
t Tt •■[•■!' -"'O' -e-"' ! ’ " ’ • 

.... .it rain afierwar.U. 

■ •rc t:*an an iin a »'r i 1 1 
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Fin axc i a l Considerations. 

A moderate crop of Sa\v-gi:med Dhanvar American cotton 
in a poorish season is 275 lbs. of seed cotton per acre worth 
Rs 24-9-0 if we take the rate at Rs. 120 per naga (1,-344 lbs.) ; and 
if we assume that Cambodia would yield not less than yaw-ginned 
Dharwar and that it would command a price of Rs. 175* per 
naga i 1.344 lbs.) then the value of the crop would be Rs. 36-13-U 
per acre. Now after deducting Rs. 14 as the cost :>er acre of 
production for both cottons, we see that the nett profits would 
amount to Rs. 10-9-0 and Rs. 21 13-0 for Saw-ginned ami 

Cambodia cottons respectively, or Rs. 11-4-U per acre in 

favour of Cambodia. But in paras. 5 and ti above we 

indicated that it' the best seed of 102-l‘h Cambodia is used, 
then the crop may reasonably lie expected to yield a 
heavier outturn than Saw-ginned Dharwar in the proportion 
of 9 to 8. If then we take this heavier yield -say 310 lbs. — 

into consideration, we see that the increased nett profit per 

acre from the cultivation of Cambodia cotton would amount 
to Rs. 15 - 13 - 0 . say Rs. 13 per acre. Now we know that 
the area annually sown with Saw-ginned Dharwar American 
cotton in the south-east of the Dharwar District is rough 
Iv 200,000 acres, and hence if the whole of this cotton 
were replaced by Cambodia, the increase m wealth to the 
distiict would be enormous. 

J’i-ans kok the Kitike. 

from the foregoing remarks it will be seen that the 
Department has an important piece of work to cope with in the 
south-east of the Dharwar District. First of all, the standard 
of quality of Cambodia cotton has to he maintained. Selection 
must be carefully persevered with so as to prevent, any falling-off 
in prolificness or in ginning percentage -both of which phenom 
ena seem quite probable if preventive steps are not taken. 

• These rate* sr<- low in comparison With thnn- nUaine.l at lh- ati.-tam sale, Iml ut Mali 
time cotton ^notations were ruling Inafn. 
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Sec-on<lly this selected seed will t0 b( , niu i tip]ied on a , ar „ e 
scale and constantly replenished. Thirdly, the greatest efforts 

' V,l!l ; | lV " , ' ,b " l — t the cultivators either inten- 

t-.-lly «.r utimtenUuiially allowing this cotton to become mixed 

U ltl ; SaU ' " hich would at once cause a fall i„ 

market rates and thereby remove one of the chief incentives to 
cultivation Fourthly, a careful watch will have to be kept 
upon the attitude Of the trade s„ as to secure to the cultivators 
the title value of their pr->.| U ee, and it seems quite probable that 
lorthispurpose auction sales will have to he organized either 

departmenially " r 'ktouyh th.« medium of some other organiza- 
tion. 



A PORTABLE SPRAY1ND APPAKATl S K< IR TICKS 
AND PARASITES OX CATTLE AM) A PORT 
ABLE RATH FOR FOOT-AX' D-MOPTH DISEASE 

i:y 

Mad.k v. s. n. i;au>!;kv. k r \ » . a \,i. . 

>' iiytri-'t'' »fi <»»/, C>v\! >1? ■ hti‘ ■■**, l'»ntt'rv /V/.ri tf • % «f-or AV»«t/ 

T- -Poktaisi.i: Sprayini. Aitauati's, 

Dif. universal presence of i i o k - and other skin parasites tij >< >ti 
animals induced me to inauy urate some means < >t < L*s t r< >y i n thorn 
not only for the mechanical incon v. nmne.- thov cause Imt with 
the object of stopping ...• at least uiititratin^ 1 1 1 • ■ disease f < ■ i 
which many of these parasite- a tv the earner-. , . i intermediary 
host.-. 

Die ideal met h< ■< I would. • »t eour-o. b. dipping hath-, I.u. tin 
expense of inauguration and maintenance i- at pres. ait not prae 
tical and so a portable -praying apparatu- ha- been introduc'd. 
This consist.- of an ordinary garden -jiravin^ b«.se. ... . a >u<- 
tioii force pump, a- u.-ed ha tin de-truetion of para-ite.- ■ >11 nvp- 
and other plant-. 1 here 1- a ball \ a 1 \ < previait 1 < ynroitation 
ot the fluid. lb. -net ioi, .-ml of the force pump ba- a rubber 
tube which 1- placed m a bucket of the fluid used. There i> an 
iron stirrup attachment outside the bucket, -o that the operator 
may u.-e hotli hand- to the pi.-ton ot tin- pamp and pie-- down 
with one tom. A lone rubber lube i, fixed to the ejector end of 
the pump and to the end of the tube a that rose -prayer m which 
are In- It! larj'c hole- and the .surface nf which i- enneave -othal 
the -pray jet- are concentrated when thrown upon the body stir 
face ul the animal. Spraying i.> ..fleeted by -taudiii*; to the rear 
of the animal, the fluid by this mean- heinjr forced m/innst '/,■ 
tnll of the hair and enmiti" into direct contact with the skin. 
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Bamboo railing 


LEVEL 


aiv » ami liylu. tin' trav i> made of these. It is in two 

pieces joint'd in the centre as per sketch in Fig. 1, by which 
measurements ami size will he seen. These two pieces slope 
to the centre and are connected by a told ot zinc underneath 
which acts as a drain. This drain slopes to one side and is so 
placed as to drain into a bucket. The bucket islet into the ground 
by digging a hole. He this means all the fluid as it drips oft the 
animal finds its wav into the bucket and can be used again, or if 
not wanted, poured into tin' hole from which the bucket is taken 
and buried 

As animals may try to step oft the zinc platform, a bamboo 
fence is fixed len/e Fig. ft) Tilts is simply a tern pot ar\ 
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Arrangement as ordinary bamboos are availalile in every village 
in tlie Central Provinces. Three upright poles each side of the 
tray are let into the ground and joined together hv cross rails 
The dimensions are given in the sketch, hut exact measure incuts 
are immaterial. 

Annuals usually walk oil to the trav without any trouble, 
hut it they are nervous of the sound made by stepping on tin 
/.inc. a little grass may he spread o\ er it. Tic grass is afterward' 
burnt, taking care that ic on. stand' to ieeward ot' the smoke oi 
account of the arsenical fumes. 

The whole apparatus is y.-rv light and .-hi easily lie earned 
upon tin- ordinary bullock -'ait It c \ • i \ portable and am 
one can ti\ it tog..-ther and dig the hole for tic hueket Tin 
Veterinary Assistant can take it ugh him from \iilage to \illag. 
and spray a great many anitn.il> in a wry short tine. Tin 
application is so simple that danger i- v.-die.-d t . . ( minimum 

if the difeetiotls afe .ti 1 ll*l . d A ft • i spraying. tin animal 

should stand upon tie itav until tin tluid cases t,, drip ami 

* licit he kept standing La iiait an hour or «o u p- ■ 1 1 -"in- opei, 

place where no animal' >-w i gra/e : it will iin n i •• dry ami 

needs ii" further attention. Tic operate. n should lie dote ii, 

the early morning nr ev. ning. >u that tin- sim .1 lot dry tlcm 

too i juiekl \ I ti iid that \>t,rmarv Assistants have a i.nd.-mw 
to divert their attention trmu tin- matter in Imud ami i.v 

turning round to talk to admiring bystanders ice tie .prayer as 
a dust layer. Such tendencies should I"- .deck'd c lar ,e 
possible, as it i s limit strain.- that ai>ene -Imuld he sealt-aed 
about anywhere e\c pi upon tie place m which it is wanted 
I In: method ot operation e show n in Plate X 1 , 1 \ 

I l. — PoKT.WU.fc Ha I H Ko|; po.il AMi .MoL hi I tlsKA.'K. 

"lie dressing hy hand ol animals atl.eied with tie foot 
lesions of ]- oot and Mouth disease is very tedious and owing 
to the restivem-ss of tie animals very often improperly dole 
for this reason a bath has been used in tin* (’entral Provinces 
through which animals may walk or m which tlev may he kept 
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lia\L‘ found no difficulty in making annuals walk through 11 
and by its means a large number of animals affected with tin 
ulcers of Foot-and-Mouth disease can have their feet thoroughly 
dressed in a very short time and moreover the dressing is 
very thorough 

As bamboos are so easily obtainable, it is unnecessary for 
the \ eterinary Assistant to burden himself with them when 
travelling from village to village with either the bath or the 
spraying apparatus. 

liials of a lighter and mote portable hath of zinc sheets 
were made, but owing to the chemical action of the copper upon 
the zinc it was found to he impracticable. This is resettable a - 
the saving in weight was very considerable 

I Hill much indebted to Mr. Cove of the Technical School. 
Nagpur, for carrying out the making of the various appliances 
and tile trouh].- he has had in making and t • lua ki ii l; mam 
models. 







■' HK Mill.LoXi; SHOW 


A '• Ml 1ST. 

b-ft'i. h,y+ [. ... s 4 [/•/ j.< sain, 

^ ! * a "" " l and garden produce, cattle, dairy 

I ,,,mIuiv 111,1 |""ilirv m u-u.div held :1 | Shillong in May annually 
tit' i l;t| ’ this y hi o. mg Mav gltli. 

lli' 'll"" a> ii.'lil .in ill- '|i>|m of a hill in front of the Pine 
Mi'Uiit Km "|" -,ii N'hooi. a picturesque site with the Upper 
Shillong ridge i ising aiino»t immcdinu-lv behind it. 

I he i '.'al Agricultural I apartment make all the arrange- 
""lit.', tin pri/e iii' 'in s in I a I "\|ieii>e' being paid from a special 
urn nt lor tin- purpo.'i . 

A timet imi "f i In- kind i' extremely popular with the hill 
I'eopl'- who e.'in. m i u : ." iowiK iroin the surrounding country, 
'"me walking 1 1 ■ > -r. than :jo mile' in order to be present. Any 
one iu'i|iiainti .I ..n!\ with tin plain' people would be struck 
by tin. large uuniiii r wotm n mat girls present, in fact, they 
Usually outnumber tin mei ilk l\ basis ar>- a pleasant and 
"III ef I'tl I ra.’. . and la nig unburdened with ealste and purdah 
-y .'tem>, iln\ mi v truly together and both sexes lay 
1 1 1 • 1 1 "< ■ I vis "tit to i n|ov tin day s eiilertaimnent. 

A' tin majontx of > • \ hi l>i t nr> are illiterate., any system ot 
entries prior to 1 1 1 . show day is impossible : consequently all 
exhibit' aim entered a' they are brought in. t rom an early 
hour on tin show dav there is a constant stream ot exhibitors, 
each bringing t Inn ow n produce, and flic clerks in ehaige ot 
the various si I'liotis have a very, bust tune classifying and 
arranging the exhibit- 
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Although the prize list printed in Klmsi is distributed 
widely some time before the show, some of the people have verv 
vague ide'as as to what is repaired for exhibition, and some verv 
pueer exhibits in the shape of insects, birds, etc., are occasional! v 
brought in. 

The judging of' tin- exhibits is undertaken bv experienced 
residents of Shillong, and that the office of judge is no sinecure 
may be gathered from the fact that this year there were no less 
than '■'•77 separate exhibits in three classes of potatoes. 

Ill svveial sections additional classes are reserved for K basis 
only, while the majority of the classes are open to all. 

I his year the exhibits were not unite up to the usual 
standard, owing partly to unlavotirahle weather and partlv to 
the fact that the notice of rim >h >w was sent . .tit ratine 
inter than usual : thi~ was sp.-ciallv mitieeahl.- u tlm (lower 
sections. 

The elliet feature of the show Was undoubtedly the potato, s 
which are tin- staph- crop ..f tin- Klui'i hills. Amongst the :\77 
exhibits wet o many excellent sp.-rimeli' of sup.-rior varieties 
introduced by tin- Agricultural I leparUti.-nt Tin ts- «-er.- ;d-. 
some very tin-- exhibit' of paddy ami s..y b.-,ue grown in tin 
Hills. .Some ot th> v egetables wre . xcelleiit , especial! v cabling* s 
cauliflower.-, [leas, beans and vegetable marrow- 

Hie fruit shown i.v K basis .,|| tin- wbo|.-, was r.-ttln-rdis 

appointing, but there were sum., good exhiluts ol plantain' 
papayas and pmeapph > I ln-r>- wri- om- niagnilieeiit dish of 
Lnglish 'tiawln-rm ' exhibited by a lvuop.au t . - id • • 1 1 1 of tin 
'own. 

Tli ere was nothing striking m the section |,,j h\. .stock, 
the eatth- shown comparing v.-rv unfavourably with -.uie 
exhibits (not for competition) from tin- ( lov.-mm.-nt Karm.ii 
I - pper Shillong. "I In- poiiltrv, however. were. ..n tin- whole, verv 
good, the entries numbering nearly Ion, Tin- fowls which took 
prizes were excellent specimens, whih tin- majority of tie 
exhibits showed evidence ol Knglish blood. There w.-r.- also 
some good exhibit' in tin- classes for ducks and pigeons 
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The classes tui- ilniiv produce wcrt not well filled, there 
being only "in- i:\liiliii d butter hih! four of cheese. There 
were 18 entries "l lowb yin. amongst which were some 
vt'i v fun' sped iiH'ii' In i » l by Knglish fowls. 

As in former year-, <. not for competition were brought 
from tin 1 ' [ipi-r Shillong Dovornnieiii Farm. The most import- 
nut of th'-sf: wi n* tin- ■■■•it tie. which included a very fine Patna 
Klni'i crossbred bull mid a pur> Patna cow bred at the Farm. A 
Dumba rmu mid 'oim- y,,nm: ■■rosshred Ihimba Khasi sheep were 
nl'o inhibit' d Moth < it tie- and -beep attracted a good deal of 
attention --i' In -i 1 1 \ • ry much 'iiperior to the local breeds. 

It 'In mid b- here that the local Agricultural 

Depart in-itt i- working "U tin improvement of the local breeds of 
■ nil |,. and 'll'-- p ov iii-.nii' 'T ,'sint!' with Patna bulls and 
I > mu l >:i rani' i '-'P’ et i' • 1 v 

S, 'Vi ral d- iiiiii.'tiatioii-' ni l', tnade on the show ground for 
lb,. lit -in Klui'i cultivators. These included the 

preparation "t II .rd- mt\ MAutr- mid the working of a spraying 
machine t : 'ptuymu a ■' *■ ■■ - a preventive of disease. The 
s ,. v mo.rm, ; likely to be of use locally 


w;t' also dm 1 1 1 " t > - ’ rutcil 
The', lb 111 - ■ I ) - 1 I a 

cultivator' and adtai 

distribute lead, •' it. 


, ,■ ' u . i , al tended 
;a"- w a- taken ,‘t 
;i,, i, ..ism language 


v a large number of 
this opportunity to 
dealhig with local 


agricultural im pi ■ 'Vein, nt- . . . . 

Tic a.!,. Dane, at the -n-w wa, good and included a 

tan nuinlici m Ktnmpeati' and plan,' people. I he Hon ble 

the (thi-f As-llll. i ‘"‘ 1 L!Ul >’ h ; ,rK ’ U ; lta tU 

Slew during the att-ncmand l. ,dv Hale kindly undertook to 

di'tribute tin- pn/' > 

The band and pipes 
during tic atternoon w 
s i'itoV.' 


ill, (iurliha regiment which played 
„ lv a, attraction to the crowds ot 
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(,'o.sTs ■ »(■■ Pimm i r n-\ i.\ A' ■ i; u i li i i;k — Tin- Mardi (I'.Ul'i 
number of t h- .I'ltirnul *>t tho I >< >nr< I of Agrieiiltuie, London. ha- a 
note nit till- 'ulij-ct . It i- stated that < •! i»- of tin ohjeets tu which 
tli- grant for a-rh-ult Ural iv—tiivli. ivi.vntlv planed at lit- disposal 
• ■I' the Board -I A-ri-ultur- anil Fdt-ri-s will I*.- ■ l«*\ otc<i. is tie 
maintenance "I an histitut- f*>r tin studvof tin- Km an unie> of 
Vjirieuitup-. A marked ti-atur* >f tin pi-..-r<-ss in r-m-nt yearn in 
the t c c h n i 1 1 u • ”t liu-tti-" management 1 in- L ■■ n tin- | *m in*-tn-< ■ 
given to what at- t- hnienily known -m " ( ‘o-t«. Fit- majority 
■ >1' large lminufaeuumg '"li — rii- haw- imu-a-days a eo-t- < l< • [ *;ilt 
luelit. one o! Avliov tlllK-tioii- it i' I-- a-i'i-l tain alnl r-ronl the mM 
of each op-ration that L t -i|iiir-(l to foiivi-rl tin raw material ini- 
the finished article l-aciv foi tin market. It •ti.alil- > I hcln to 
institute comparison' ami i-lim-k waste. to . 1 rn| > it n | n< > ti t u hi- 
line- and develop protitabl*- depart luelit-. Tin- lie ml for accural' 
itlforiliatioii on the co-l of aofieulttll.il op. ration' I'Ceolin-' olivioti' 
alien we that it In-Ip' ti- to il-ti riiiiii- what ih-seription "t 
farming pays be-'t nial-i - 1 c fi m •< 1 - •• milit n ■n.-, ami what tin • eoiiomi' 
condition ot a lartnel I- likelv to lie m those mi nUlii'taHe- ' \ 

beginning iii thi' k i m 1 of work in relation t-> agriculture has U— n 
made- ill the l niteil Stilt*-.' by tin 1 >i l r*;ii I ol Statistic- anil -onn 
interesting papers **n the subject ham been |ii|l)lishe*l. 

Tin; method adopted by tin- Initial Stales Bureau of Stall.' 
tics is to place- * jualilied p* -r '< »n - on tin farms t< > keep or obtain 
records ol tin- tunes 'pent on * aeh description -4 agrieultural 
work, tin eNiiet w-ighi ami as tar as po.ssihl* , eosl ol all material' 
prodin-ed ot e-oii'iimml on the farm. Th* part ieular> so ohtainml 
are i-arefully all'll -anted and tabulated and preeise information as 
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° USlS ,s ' ,,Jl!t,llua II * however. to point out that 

I ho issues appear to ho simpler in tin, States in s „ tal - as a-med- 

turo there sooms .non, specialised and co.i.s e <,ufcntlv loss ’complex 
H-om a hook-koop.no point of view A fanner who confines 
himself to producing wheat or cotton )m> a much simpler problem 
ol costs to solve than one who takes up mixed farming 
oo.nhim d with stock bn-edmo. IKimtop.) 


h.u.iA.x (At i.KA's lN I'K'Ii.vwai;. Ihiring the past two 
y ears numerous ■ m|iiiiie-» r.-yarding grass suitable for teed in;* 
green '!.■ a- hay ... hois. s havu been received by tile writer from 
'Itii’eis m ehnig. "1 in ^ — funis m tin, N. \\ k. Province 

and lie loll. iwinu |Ualitn ' hi'.. mvariahK 1 1 1 1- n t i . >n< *rt as 

being part ieiilar i\ d- 'i: ahf 

ill ll.ifs. . .• mill’- mil'' at ice y recti grass or the drv 

ha\ readily. 

-i I Ini. 'in.iii.i • • ,ii Lc it*.* admixture of inedible 

grass. s tlum must t>. i . . i-i- 

(31 Tin ora" mil'' uimuoih vn-ltl 'in- or mure green 
rutting.' and "ii. !na.\ • f hat which will remain sweet 

in the stacks 

ill 'lie cllit 1 1 al n ■ .1 lie j I Iss l.ill't la '111 I [> ! ■ 
ml Tin lmv crop miM h,. cui :.y i inow-.r. 

Tin last i' mu tin !■ a>: impoilnnl ot l In .|Ualities desired 
as indigenous o lass ot “....il .jiialitv cannot hi' .. eotiomically cut 
by the mower, and il i' annually neroming mol. expensive, and 
more dillietili to cni gras' i.y tin !;>.■■ rp-.- . I hiring t/i'.iru 
l autumn), manv I'.al.h r> were xamiin d ami -exeral kinds were 
tried al the Agricultural Station. IVshawar. hut no summer season 
grass met all iln i e.pinvnn nm Sm,e were too course for horses : 
others wore diUirult to .-ui and many were unsuitable for curing 
to hay l-'or p-old season i triai. Suitors Giant Italian Rye 

I truss was in, pone. 1 from Knglaiul. and half an acre of land was 
sown,,, early IWmihe, Plate!. IT. the photo of which was 
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taken wlien the crop was about to be cut. shows bow luxuriantly 
the yrass crew on liylit sandy loam, without any manure, and 
with but* tour turns of very spanny irrigation. The previous 
crop was nursery stock, ami this was lolloweil a by tallow 
between April and I December. As the hay was permitted to 
ripen for seed, the crop was not weighed, but it was fully eipnl 
to wliat would ue considered a bio crop m Seotlaml. It sown 
in September or t Vtoher on moderately eultivated land, there 
is reason to expect that oim full cutting of eivi'n yra» 
and a heavy crop of tie best bay ran be seemed between 
October and mid- April. On yrass tarm land, where manure 
is abundant and water i' generally 'UtlieieiH e\ an turn heavy 
oreeti eilttitio> miylit be taken. The loll. .w iny tioin e> indieat’ 
thy temperature of I ’e-ha war during the month' rve uni" 
■leeupies the land 
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tried, liobiim temuleiitum ( I 1 1 1 ■ ■ I > . . spe n-s <■( rye yrass. i- 
commonly found m wheat ti> Id- m the North West Krotiln i 
Province, and I believe also in the Punjab, but this i', of coins' 
a noxious weed (\\ Koiuflurso.N Ultoux.) 
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„ T, '“ - Ai “'' w ,, s,, S „ IL 

recently and m t |„. I; .. lkt | W jj 

"" ,1 "' t " X '" " V '"' -1>- in soils on soil’bacteria and 

il.*, f.'he.nicHl Society for Mav. 
I!,| “ ln ' ' ,:;i l!l " ,,rs ' ,l "‘ 1 heals with the effect of 

and sodium carbonate in the 
• |U!t"titie< alkali -,k on ammonification. Sodium 

' i- found to -lunula,, tl,., f.,n„ation of ammonia. 

1 '" ' " " " ‘ 1 '!'• '-that uitnlicatioi, is hindered more 

’">• ' " "bona-.. i.y other two salts. The amounts 

" f -alt- iuhii.i- tli,. formation of nitrates are 

-Iiif I I.j. o- and oa: lion, ate O Od.r ' of the weight 
,,r,l! '- v Tim ' UUi,Vl "- '-■u-i-ria an- greatly hindered” in 

i'’ 11 '."is o\ '"'nuii, •• naioiiat. . whereas the animonifving 

1 ' I'-t oi l.a a|a s| ,i i , ■ a * ■ ■ ■ 


1 In e. in.-lu-i !,- 1 1 ■ 

aiid n.a v o)|. r an . \ mat |. . 
' lie ] i| es.-lna • •' la I Oi, ■ 

to, it i- «e!i km >w i: : o 
million:. i and <1 • - n 1 : . 


'* ' no jiortant to us in India 

t.'u- fact that rice can grow in 
aikali than most other crops. 
■- it- nitrogen in the form of 
1 a*. - —ill K. Annf.tt. ) 


Ksoi ’ - h i *\ts \ r 
i striking • \ aii i pc ■ tin 

'! tin /an. 0:0 ir a a- a 
''tatnui I ' v. a- lu.aiii'.a; 
t i::l! gl ;.ln \\ oliio li " 1 U" 

dml rim No oi.. » ] >] .» 

UHasa i| Hid l|o||i ’ it; 

1 t w as in sa-s-ai V . in a' ■ ' ■ 
miiiiaU and tin \ .din- ■■■ 

periods o| hard vt m k 
n i l s «i |v am "| illliy i' 
crop i him i \ lyoi oil-iv . 

set with a In ,a\ v crop 


i - IIA a > i; • I 1 . tile i-.ijd Sell -oil of 10 It)- 1 1 

tint; that i- iii much of the folk-lore 
d <i at (in- Peshawar Agricultural 
mu i-v fiiliivaiors in tin neighbourhood 
m the ya eater part of the Peshawar 
: . i i |o know why I lie crop w ould not 
. .si- on-, stiiiii. il had tried to grow gran, 
i limi a feeding grain for the farm 
i small yi.atii ration to the cattle during 
■In farin' could li. >1 be gainsaid Four 
„,wii wilii yram in October 1010 . The 
and tu early April !'.»! I. the plants were 
well filled pfals Suddenly it was found 
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tluu tin . ntii i area was a fleeted liy the grain eulerpillar. 

I'hloviilea ami in very lew days there was hardly a 

I >od from which the grain had not heen eaten mil . The crop 
was rained and wa> promptly luinied. 1 ( was then that tin 
/uuindars ol a village near by remembered that the' gram of the 
district had heen cursed by a fakir who considered that he had 
been ungenerously treated during tin harvesting of tin- gram 
crop. Further diligent emptily in iln- district tended to show 
that the pulse could mu he relied on : s,, oats were imported for 
cold season trial in Bihar oats, >ulHeient to sow four 

acres, were verv kiiullv supplied from Push, ami .Messrs. Sutton, 
of Reading, supplied selected grain, for one acre each of their 
Abundance. < frey W inter and Black Tartarian varieties. Tin 
seed was sown on .1 1 1 1 Nov.-mbei \ humlaitee ripened on lath 
May, and Plate BV sjiow ' tin- magmtieent crop ol thi' vtiriety 
being eut by tin Kajali ta -up. 1 Tin- straw almost throughout 
was over • 1 t in height, mid stout a« Sorghum vtilgare v. hen 
that cereal is grow 11 tor todder. Tin grain Weighed III lh> to tin 
bushel, and was a beautiful eh-ai gold-'ti yellow in eolour. Blaek 
Tartarian lipom d 10 days katei than Abundance, and «n- l.-s 
rampant than tin latter variety Tim grain weighed 17 lbs. to 
tit*- buMml. I Irey winter ripen. -d last in fact, this vari.-tv wa« 
caught by a week ol real Inn weather w hich caused it to ripen to. 

rapidly, y * ■ t tin- grain proved 1., h- n-markahlv Imaw. weighing 
h> lhs. to tin- husln-l (his v arn-tv also ve-hl.-d most p. rf.-d soft 
bliu-a. and it is umloubt.-dlv .-sp.ciallv suitable tor curing to ..at 
hay. Blaek lartarian was not .xp.et.d t-. weigh better than 
Abundance. Iln* gram <>t tin- latter varnuv was plnm[i. beautiful 
clear yellow in colour, ami it handled well. Its straw was however 
much too coarse for /./ #/,>./ Bihar oats, on the other hand vielded 
good straw and /#/... so. hut pool and bearded grain ol had eol.uii 
The weight of grain per Inish.-I in all o| the varieties j* g<iod, and 
better than wa- expected, especially as he land was not level 
and tin* crop wa-- irrigated in places once only. It is for this 
reason that the outturns of grain and straw were not weighed 
fhe oat crop is not important in India generally, hut the trial 
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1,1 considerable inter, -i In i),,. V u- p p.. , ■ , . , 

Uli '»• r- riowuee mid in the 

I unja'i where oat.- do well yd an ..-hieHy imported from 

Meerut. B.har and "lsewhcn ;lt which not i[lf[ . lv 

exceed ,lm pr.c wheat. In the Provinces named, 

eonstan, *upplu- at reasonable rate- would he appreciated by the 
'•onniipsanat <.f tin- Cavalry. Supply and Transport, and Mule 
( or|)-. It remain- r- , h- -,-,-n if the imported oats will maintain 
' heir 'pialitv in rlu- N.-W IS Province, audit is expected that 
turtlmr trial- will I,, earn'd nut hy officers in charge of orass 
tarm- who h ive ,-limvn ke.-n interest in rh<- Agricultural Station 
trials . — ' W IfoitFiiTSi ix- H kowx. i 


Sov \ lit: \\ ( ’am pn; I »am:v ( \>w-. -Kxtensive experiments 
"i'ii a larg< limn Ic i .»i ,-.w- have hern carried out in Denmark 
with regard I" dm etl'ect ■ >( -.,ya bean cake on the yield and fat 
‘' iiitent ot the milk ..! dairy cow- and on the .juality of the butter. 
In it- iiilluene. .,i! t!m yi- Id and fat content of milk the sova 
an ,-ake was found i- m i, - way -tiperior to the mixture of 

otlmr ‘ ood- . jaii, -i . 1 1 id i it wa- tested. »•/:.. clecor- 

t mat ei I cot ton •ake, ■■initm;' •ak' and -unHower seed cake. 
A- p'jai'd- tie .pialitv i tie butter, the -ova bean cake had no 
• tfoet on tin ai'oma and 'laU'iir. Inn produced butter of a firmer 
eoii-i-i f-nex than tlw other cake- tried. It i- concluded that 
-■■va D> .in •■ak- a, av In add' d w ith .-aliaiiiage m a mixture of 
-Hell e. ,111'i nl I .It' d food- a- pi i'iltt > a '« >t t blitter. -( . I i/rn-’ilt I'i'nl 
. /o'. I t’4' ' J i'.'li.) 

Hn-1 llll'IXo HI llt.WW-loN ol LaM' INTO l OMPAI I ilOLIll.NUS. — 

Iii ,-oiue countries land i- subdivided among a large number ol 
proprietors min i.inoii- scattered pieces often ot avert small size. 
The holdimj is not on. colli mums piece of land but scattered 
and broken up into -mall portion- very frequently at great dis- 
tance* Iron, one another, l'ml.-r such conditions many economic 
evils result A large area is unnecessarily taken up in boundaries, 
roads. .. m d hedge- which hy icmaining unproductive cause a 
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serious loss to cultivators aud also to tilt; State. Supervision on 
the part of the tanner becomes more ilillkuilt w hen lie lias to o u 
from place t>> place and much of the time which lie can ill afford 
to lose in busy seasons is wasted. The cost o! production is also 
considerably increased. It also follows that under such conditions 
stimulus to improve upon the general cultivation niostlv vanishes. 
Sueh has been the condition of holdings in Austria. In ISIn. 
i.' 09 ,i! 1 O proprietors owned ati,s99.ll!i holdings, that is to 
siiv, ill*, landed property ol each was divided into about ten 
portions and most ol the holdings were h*ss than live hectares. ‘ 
Tile State eould not remain indilfereut and intervened with 
legislation tor the better arrangement of the rural prupertv s* 
as to render it more profitable. As -oinewhat similar condition- 
prevail in parts of India, a knowledge of i he measures adopted 
in that country to briny about an amalgamation m better 
arranoenient of rural Ichlmy- will not in- without -one ini r*-si 
to the readers of this .lotiriiai I lie information in this note ha- 
therefore been extracted from tic April. 1 9 1 number ol t In 
Bulletin of the Bnnau of Kv-acmc and Social 1 n t • ■ 1 1 i lT* ■ 1 1 • ■ * 
i—ued by tic Internationa! In-mute of Agriculture at Konc 
Tic* first measure taken «a- t . . > ueoiiruye a fre-li adjustment <*! 
lands atnoiiy tic variou- propi ct- a- -ai t ic ba-is of voluntarv 
aoreeiiient umony themselves by e.xeiuptiny tin eoiitraets from 
payment of all fax*-- and -tamp die- Tier*- i- t * * t ;t 1 exemption 
troin tiles** chary*- ,v 1 1 > ■ 1 1 ih> portion.- >\ehaiiyed ar* of *(|uai 
value or when tic \a!u- of on*- do*- not exceed half that of 
another. In ihe i-ase "t inortyay d laml 1 1 i * eon.-ent of tie 
parti*;- interested i- ulwav- neei—.-arv unhs- i lew inortyay 
i- registered for tic d'-tae|cd portion- of ih<- property moil 
yayed and tic burdens on the divid'd land property assume 
i he form of simultaneous mortyay* J!ut in ease a niortyayee 
opposes the exchange ol tic land, his opposition may be declared 
mill I >y competent authority. \vh»*n tin* rxchanto* is calculated 
r< > iucroriso tin- yndd ot the ♦*xrlianin*d lands and \vln*h tin- 


♦ Hi. 


2 j i* r* « !!<■»! | 
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n « hu ,l '* «ut -such exchanges based upon 

voluntary agreement between two parties were bound to be 
isolated and rare, and it was found that they would not help 
much in eliminating the evils resulting from the existing con- 
ditions ol landed property. It was necessary to promote the 
eollectice action ol a cert tin number of landholders, if possible 
ol those ol an entire commune, to bring about the desired 
result . 


The fundamental law. that of tlm 7th of June, 1883, 
established that wlcm the majority of proprietors in a commune 
desire tin- i '‘division ot land, the minority cannot resist. It 
is mure than jtisi that the desire of the majority should suffice, 
because it' unammit v among tie- pv-prietors were made necessary 
in order to proceed with tlm restriping. ii would be impossible to 
reach any prwieal result, tin intluonee of tradition on the 
peasants being so great that 'tv v ean with difficulty make up 

their minds t" renounee tledr inveterate habits. 

When tlm majoritc lew pronounced in favour, rile State 
intervenes in ourv >u ' tie u i iteui n| restriping. It consists 

m the siib-iliv 'isio i oiven area with a view to 

mei easing it' prodttetivi v". regardless ut its previous partition. 
All farms included in tie area shall he considered as a whole t<> 
in. divided amongst lie- holders in siteh a maimer that each shall 

receiv. .1 t rant of land m single pii or two pieces according *o 

eiivumstan.es t, > lie vdu- the scattered portions before 


j li\ linn 

Tin seie,|i jije di'i riii'it ion of a comparatively large land 
area, so that tin- right- of all may he safeguarded, is a task 
replete with stteli dilluailties Iro.ittho technical, economic, and 
juridical point ..f vmw as well as from the surveyors, that good 

results could not I \p vied unless the State intervened, settling 

the plan of operations, and getting it carried out by competent 
and experienced ..divers It is only when there is lull guarantee 

.,f .si complete impartiality and absolute respect lot the 

rights ..I all parties : hat t lie minority ean be obliged to accept 

, • ,1. .nosed For detailed information 

a measure to which it is oppostu. 
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regarding the exact procedure followed tin- reader is referred t<> 
the Kulletin mentioned above. 

The operation of reshaping is thus very complicated and 
costly. In Austria the expense is borne partly by the State 
and partly by the parties concerned The deeds of all kinds, 
documents, etc., are exempt from taxation and stamp duties. 
Wherever ivstriping has been carried out. it is reported t<, have 
realised the results expected from it -( Khitor i 


Arsenic in Milk : The Agricultural -lourmd of tin- I'nioii 
of South Africa for June ( I 9 1 -J ) publishes a report of tlm (iovern- 
ment Analyst. Johannesburg. on tin- alleged injurious effects of 
arsenical dipping upon loilk. Tests were made to determine 
the piesence and. it so, the ipiautity of arsenie m milk obtained 
from cattle which are dipped weekly m an arsenical bath and 
are habituated to it lor years. In mm,- ..fthe samples examined 
was there more than oom;, ora in of ars.-amus oxide present in 

a gallon of the milk : while arly half of the samples 

examined no arsenic was found. The <>Mi<-i;tl dose of arsenic is 
from o-Olfif} to iiOiifj grain; tln-rcfor*- at tin- maximum half a 
[)int of the arsenical milk would contain < >i 1 1 \- | tioth of the mini 
mum official dos,-. Ir will thus be seen that the (juaiititv of 
arsenic, if at all present, in milk derived from dipped cows is harm 
less. I he tact that some of the samples were free from arsenic 
indicates that arsenic i> not absorbed by tin* animals and secreted 
in the milk: the traces of arsenie present being probably dm- io 
accidental contamination possibly during tin* process of milking, 
(Editor, ) 


Molasses or Treacle eok Stock Feeding : .Much has been 
written about the feeding value of molasses or treacle for stock 
and its value as such has often been exaggerated. At the same 
tune, however, it has been demonstrated that a little molasses in 
the feed is quite beneficial, acting both as a tonic and in tin- case 
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■ )l cows its a Stimulant i., greater and richer milk production. 
In tin; l nifed Stale.-- 1 1 n-r<- i- perhaps no stock feeding material 
that has aroused so much general interest amongst stock-owners 
and feeders a> Louisiana low grade molasses (or “Blackstrap” 
as it is otherwise known). I he custom of feeding molasses to 
the working stock mi the large sugar estates of Louisiana has 
hoeii almost systematically adopted only within the past few 
yar> Previously wle.-n tin price was extremely low, quantities 
o| tin- material win- run into large iron troughs and the mules 
allowed tree ace.-'-, t < ■ it. and to some extent this practice still 
prevails. Its true valim as a food-stuff has become more 
apparent of late v.-at-. however: and as the question of feeding 

economically ha> ln-eoi of onsidcrable importance, it is 

bring used more as an ingredient of the " balanced ration and 
as a rule mixed with other concentrates. The chief value of 
molasses as a |ood is it s eeuiriinic source of carbohydrates (sugar), 
some idea of wlm h may h - had from the following (taken from a 
bulletin issued by tin- Louisiana experimental station). 

IHtfii'i n Mil: 

M-Va*?*'. Molasses. 


I lit* , 'lli>\VS 1 1 ■ *W 

hydrate nutrient, and when 
almost, if not comph tely. < 
e III la 1 1 eed [{!••■ .I".e •///•'■•; 

.1/00, f, IVl-J.I 


rich this material is in the carbo- 
it is known that ‘liese sugars are 
di>e stilde. its value is still further 
,,•„((/ of th< I'uio,, of Sooth 


Thf. Fiowk.uxu o, i m Manuo. Mango is one of the most 
delicious fruits of the Tropics, and it is rightly called in India 
- Amrita Phala „r Ncctar-fruit. As if, Botantca name. 

m -A... «* ““ 

i. i„ .mlv I, lies fo" D ' C “* 

-in. . 

South -I A.io ..r.'f il"' AI.Uv A ivl.i,. -!»?". .1,™ so th- 



4H0 AORICl'LTUK.U, JOFKXAI. OF I Ml*l A. [VII, IV. 

multitude of varieties, cultivated in these countries, and the 
number of ancient common names. 

Although it is a native of South of Asia, yet India is the 
only place where its cultivation is regularly carried on from very 
ancient times, and it has reached a high degree of perfection 
Recently its cultivation is extending beyond Asia, in Egypt and 
Malta. Some years ago, an old mango tree produced a fruit in 
Kew Gardens. England. 

In its natural state, the fruit is small with fibrous tlesh and 
acrid taste. The mango flourishes well throughout India. It 
requires a hot, moist climate and a well drained soil During 
the Mogul period, its cultivation was much encouraged. In tin 
Deccan, the Peshwas paid much attention to its cultivation, and 
some trees planted in the reign of the last JVshwa. an still to 
iie seen near Poona. Tin Portuguese of ( loa took mango eultiva 
tion in their hands and produced some of the best varieties. Tin- 
art ol grafting, it is said, was first introduced into India by 
them. 

Alter the advent of r hr English into India, some English 
men made a study ol Indian fruits and plants. Woodrow in tin 
Deccan, and Maries in Bengal made special study of the mango, 
and much of our knowledge of mango cultivation is due to tln-ii 
labours. Mr. Maries colleen d :n manv as live hundred varieties 
of mango from different parts of India ; this, indeed, i- a high 
record which has not yet been surpassed. 

Each ol tin* varieties ol mango lias its peculiarity in shape 
colour, taste, odour, the time for ripening the fruit, etc. Tin 
season of mango (lowering throughout India begins from January 
and ends in April generally. There are some varieties named 
" Hhadayas and " Kuttikas m Maid a and l'irhont which llower 
in May or June, the fruit ripening in October and November 

It must be noted here flint every mango tree does not (lower 
every year. In the Deccan, where its cultivation is carried on to 
a great extent, it may lie safely said that JO per cent, of the total 
mango trees do not llower every year The same is t lie ease m 
a greater or less degree throughout the whole of India. This 
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irregularity lias been observed, in grafted as well as ordinary trees. 
Instead of flowering in January or February, they simply ptft 
forth new foliage and flower in January next. This is the case 
with trees under good cultivation : thus showing that this irregu- 
larity i' not due to the want of nourishment. On the other hand, 
there is a great number of trees which Mower every year. Again, 
there are many trees which Mower in September and November, 
instead of in January and February, while there are some which 
Mower twice a year, in January and in September. 

The writer has observed trees (lowering in September to 
November it various places, in tin Southern Mahratta country. 

< )n tie Poona side. 'In- number of such trees is ijuite small. One 
place in I lie Southern Malnaita ■ "Uiitry where the number of 
'iich trees i' ipiiii large may be particularly mentioned. 

• A rug." o 'inall village, in the Ichalkaranji State, is the 
fa moils place , and win n it was visited ill October Hill, I was 
1 1 ui t e stirpri'i d to sec 'o in, n. v trees in blossom at that tunc. 
Those tivis which M"Wei m S. ptcinbcr or October may or may 
not Mower in Januarv \! Sunn tunes there are two flowerings 


III i Veal 

Mango, ', prodm . d in \o\eii.b. i or ! lecember. are known 
i - "Shalu irabi) mango- - In Iseiigal. there are two 'aiictits 
known a' " 15 iroina'liia (fruiting throughout the whole year) 
and "Tiphalu" t li lilting till ie. a year), whicli.aslheiriiau.es 
mi I ii-.it ■ flower twice of tlii'ic during a y eat 

[ n (|„ Strait' Seulcmetils. the usual season of mango 
, lowering is during tin months of A pul and May. Again, there 
are nianv trees which Mown in October and November : while 
there are a few trees, which may Mower twice during a year. 

From what is given above, it can be seen that theio is no 

lived period of mango flowering. *»««' tlws 1,0 ' V0r UVer >* alt0r ‘ 
Mate vear. some every year, some m January and some in beptem- 
her. On the basis ol these flowering periods, all the mango trees 

may be classified under throe divisions. 

“ (I , The first division comprises all the trees, which more 

"euenill V flower oveiv alternate year. 
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(2) The trees which flower every year may he put in the 
jjcoiid division. 

(2) Ail the trees that flower in September or October anil 
those which flower in January and again in October- --such eases 
are tew -may he put in the third division. The number of trees 
of the third division is comparatively small. --(K. V Tamuankar. ) 


Improved Methods of Hick (Yj.itv.uton in ('hhatti.si.arh. 
The Department of Agriculture. Central Provinces, now re- 
commends with confidence the following improved methods ol 
rice cultivation in Chhattisgarh 
(/) irrigation : 
in I transplantation : 

po) the cultivation of selected liaipur variety 
f i >• l manuring with sann-ln inp and hone-ineal. 

I'). Experiments carried out on tin- Kaipur farm and in (he 
villages where the outturns n| irrigat'd and unirrigated paddv 
were compared prove that irrigation, if dom- in time, grea'lv 
benefits late and medium rice. The crop experiments carried 
out at demonstration centres last war showe'l that irrigation 
had accounted tor an average increase of 2:tT seers tor late and 
medium paddy. I wo years ago tin- increase amounted i" 2ti2 
seer.- : while this year the im-i'ea.-i was I to -eers. ft (he priec 
be taken at 2 . j seers a rupee, the money value of tin increase 
ranges from Ks. ti to 12 per acre. In a year of drought irriga 
tion assures at h ast an average crop, while without irrigation the 
crop is either very poor or a complete failure Mr. ( 'louston, 
therefore, strongly advises cultivators to irrigate all paddy hind 
and to do so in good time. Some cultivators deenlr to apply 
for water only in the event of rainfall being short. Hut this is 
distinctly bad policy, for by omitting to irrigate early m the 
season the outturn is reduced to the extent id an anna or more. 
For example, nee -fields have sometimes to be irrigated before 
puddling for transplanting and the nursery la ds mav also l eipnn 
to he irrigated. It in such eases irrigation is not given in July 
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when it is needed, copious irrigation later on in August and 
September will never make up for damage done io young 
seedlings for want of it earlier in the season. 

(ii) The increase due to transplantation is very considerable. 
The Department has each year, for the last four years, shown 
hy demonstration in the villages that transplanted rice gives about 
more paddy than a Imtsi (broadcasted) crop. Crop ex- 
periments were made last season ill 4h villages, and the 
transplanted crop gave an increase of 340 seers of paddy, lhe 
total area transplanted under the supervision of the Depart- 
ment in Drug and ltaipur last season was about 7 ,000 acres. It 
is hoped to do a wry much larger area this year. Great stress 
is laid on Join points 

(ii that (he nuis' iy hed> should be manured and sown by 
the help of iirigut i' in before the rains break or in the very 
beginning of tin rains at the wry latest : 

(ii! that transplantation -hmild be started when the seed- 
ling. are l weeks old and that they should all be transplanted 
before tlu v ale seven m ek- old . 

(iiil that the plots should be thoroughly puddled and levelled 


before transplanting : 

and i i V | that I he Si edlings 


should he planted about <J inches 


:,,,:m it is hopeless to ecpevt a good vwp if transplanting is 

, I , ’ \,,, r „*t It s equally futile 

carried out after tlm Hist week o| August, in . 

, i . 1 1 ; which are transplanted 

to expect a good outturn t'.uiu set Ulll,, " 1 . 

, 1 \ ,,1,1 for at that age the seedling begins to 

when <»\ci • * K> 1,1,1 ■ ... .. i 

uw*. - 



f"’""' , .upplv of selected seed for distribution every 

year on the Kaipur tti ^ r!l , vortv after year on the 

C' .sgvowrm lhh ; n, ^.1^ ^ ^ the 

— , - , l ,,V r; l Z increased by manuring the 

outturn ot paddy 1 ~ ' 
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plots with cattle dung. Where there is an abundant supply of 
this manure, there is no need ot trying any other. Hut the 
supply available is very inadeipiate. The Department, therefore, 
recommends the use ot sann-hemp and bone-meal as manures for 
paddy where cattle dung is not available t<> tin- cultivators. 
Dr een manuring with sunn was demonstrated in lo villages last 
year ami gave an average mereaso ol 'JUS seers ot paddv worth 
Ks. ;> per acre : the cost o| enm manuring in this wav dm > 
not exceed Ks. 4 per acre. Hone-meal has also done verv well as 
a paddy manure It was tried in |:t villages last year am! gave 
on an average an increase <>f 'J ! » seers o| paddy -(/•'<•<>»,. //<• 

. 'irt'l 1 o-og, i'rth i't ./niff | ',1 ) ; 

Tilt: Dm.. i or Dk\'s ox Finn IT; r: r.- . Among lie- many 
interesting result.- obtained at tin Woburn ivxpei iim iital Fruii 
Farm, perhaps the most remarkable i- the discovery that growing 
grass exerts a deleterious effect on trull tree-. Thi- vva- one o| 
the earliest observation-, and vva- dealt viili.it -onie length m 
the third report in I '.to::, but a number >u exp. rim. nt- hav e ,-me. 
been made, and are described in the 1 1 1 1 i t • •■■nt b report i a cent 1 v 
issued. 

'J. I lie general result o| grassing tin r* *illl< 1 .if t ■ r tin 
tree- have been planted i- tin arre-tatioi: ot' all Inaltliv 
growth and the absolute stunting ol tile tree. The have- 
become liyjht in colour and unln altliv, tin bark sinnlarlv be. onn .- 
light coloured, while the fruit lo-e- it- green matter and beeonn- 
vvaxy yellow or brilliant red. This ctfeet i- part icnlarlv marked 
in the ease o t apple trees. Il (he gra-sing is done gradually. tin 
trees accommodate themselves somewhat to the altering eondi 
lions, and finally make growth and yield fruit, though they never 
do so well a.s when grass is absent. 

o. A number o! hypotheses have been examined to account 
for these phenomena. .The grass roots ailed the aeration of t lie 
-oil, the amount ol carbonic acid present, the soil temperature, 
moisture, • food supply, etc., and they may, as the Dnited States 
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Bureau ut Soils claims. excrete poisonous substances. The fc 
Her investigations showed that neither the aeration nctf' tempe 
t ur< • etlects played any part in tin- matter, so Ihr at least as t 
"Towtli is eoneerin'tl . tin- present experiments are theref 
directed to the invest mat .ion ot tin: other t hc tors. Several rest 
proved that tin- harmful e|Veet> on the trees were not due to < 
abstraction of moisture l.y tin- grass. The affected ti 
exhibit 'd iioin- of tin- si^ns ..f siitfc-ring from drought or 
recovery during wet s, as., ns, while determinations of the wt 
, onteiit of the yiass and till- -I soil at intervals throughout a j 
rev-aletl m> dith ieiiees s U Hi,-|. ut to account h>r the- effects. ^ 

conclusive , vnh-nc. iu- ..hi.ii.n-d hy growing trees in p 

villi, others without. g. >"-• and keeping all equally mo 
i In- deleterious eth ei of tin- gra-s remained ._•< |ually marked. 

I, [t i> I, ditli.-ult I-- test tic- eth-et of grass Oil the f 

s U | > i ■ 1 y of lie Ip . h.-call- "HI kin a\ ledge of what colistit 
,|„. ,,| . itln-r o| triu u. ■ - -n ■ , I grass is still far from comp 

|>,,[ , xjieriiin ut • mtli Be ordinary nutrient .substances all It 
m-oative results, ami liie eom-hision is drawn that the eth'-c 
i In food supply r u -■ ih- d. .mining factor. 

did It a pin u t hat lie growth ot grass caused 


-ullicn ut phvsi, a I alt- iM'ion in tin soil to account tor the re; 
There remains onlv .in hvpotln -sB that plant roots excrete 
., distance loxii to lb- it . roots, and for this the authors < 

hav a fair aiicunt of indirect and solne duvet e-v.d 
When perforated t rax s of .sand containing growing grass 
,4aced on i he surface of the soil iu which the trees were gro 
SO that tin washings from tin grass reached the tree roots 
practically .... exposure ... tin- nr. they had a deleterious 

»l*'' 

,1,.- in.- in <*mrt .»y. . 

...no- "iv .uIlK-nnn «« « - 

1 v, ,h tree soil to allow ol the abstraeti 

•TjIS.n roots Willi lll> . . 1 • A' 1i r s 

", , i „ | ti,,- iv^uH U wntirnictl, it is dirticult to 

nlnnt looil. anu. U M • u n 

, i 1 1 . » t i„. ..- ra s< roots haw actually exut 

tin- I’onolusion tn.it .- ! ‘ l 


toxin. 
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6. As already stated, the United States Bureau of Soils 
luj-s long upheld the view that plants can excrete toxic substances, 
but it has beeu generally supposed, in this country at any rate, 
that the experiments of Daubenv and others put the hypothesis 
out of court. But Mr. Pickering has discovered an important 
property which the toxin (if it exists) must possess : it is ex- 
tretnelv transient and disappears very rapidly from the soil. 
No toxic effect can he detected in soil removed from round grass 
roots, while even the washings from the trays above mentioned 
failed to have any had effect it' they were exposed for a short 
time to air 

7. A verv interesting problem ha> been thus opened up. 
the development of which will he watched with interest. 
uY ut'ti't, ’.lutiil nth /•>■//, om, 7/ 

s. Inthe issue of .Vof '(/•■'. dated doth June told. Mr Picket- 
ing. in acknowledging the note above, says, that the experiments 
referred to in para. ■> above are now being repeated on plants, 
other than fruit trees, namely, tobacco, tomatoes and barlcv : tin- 
plants are in every ease growing in soil, but the pans contain soil 
in some eases and sand in others. Where they contain soil tin 
effect of the grass growing in them has been most marked, 
especially oil the tobacco, where the plants are not one ipiarter 
the size of those without grass : where the pans contain sand 
the effect has been much less, being noticeable chiefly by the 
paleness of the plant leaves, rather than b\- the stunting of 
growth. This indicates that the toxic effect varies eonsiderahlv 
with the nature of the medium in which the grass is growing 
and harmonises with previous observations that the effect of 
grass on trees varies eonsiderahlv with tin- nature of the soil. 
With barley no certain effect of grass has yet been noticed, and 
it is quite possible that grass may not he deleterious to plants of 
the same order as itself. It was observed that in all eases tin- 
plants with grass above them appeared just at lirst to do rather 
better than the others . This is consistent with other observa- 
tions on this subject, and also with the recognised stimulating 
effect of toxins in minimal doses. 
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Austkaliax Dry Farmin'.;. — What u dry farming ” has done 
for the Australian Wheat-grower in recent years was, well illus- 
trated at a (armors’ conference in South Australia recently by 
the State Minister ot Agriculture, who addressed the conference. 
The Minister himself is an owner of wheat lands in what is called 
the U|>i>er Northern area of the State. ‘‘Dry farming” means 
the scientific ploughing of land so as to conserve in a dry year 
what rain the land does receive that is, by maintaining proper 
contact between surface and subsoil. The Minister said be had 
been keeping rainfall records for years on his farms, and last year 
was one of the driest, especially during the growing period, which 
they had had for some time. Net on only a 3.V inch rainfall he 
had reaped an - bushel harvest. In the old years with anything 
less than a III inch rainfall, lie h .d never reaped anything. Fancy 
bushels on a rainfall of inches. It demonstrated beyond a 
shadow ol a d-'tibt ’bat something could be done by means ot 
cultivation to assist Natui in the less favourable years Farmers, 
lie said, bad mu tackled tin- .|Uestion yet with anything like 
sufficient cheruy and thoroughness. Ihe lesson is being slowly 
learned in other part' ot tie interior of Australia beyond what 
Used to lie deemed tin- sale rainfall belt. Scientific farming is 
making all the difference m these districts between barren empti- 
ness and smiling fertility. — (Thr Auru-uUnra] Jo>n ;.«L 

Y„l. IX, Mo. ... ./.n„, 11*1 -J. r . :T.I.) 


Brito, K okaun Kiuok maker 111 the 1'nited Provinces 
about eleven millions of acres of land are irrigated every year. 
Before irrigation takes place the tields are divided into small plots 
|iy ...cans' of l..w ridges. At present these ridges are made by 

hand labour, tin- tool used being a hroad-bladed wooden scraper 
worked by two men. To complete a ridge two journeys across 

the held are noeossarv. the same as in making potato or turnip 

riih'cs will, a single furrow plough. A simple • implement tor 
doom this work cheaper and .pjieker has been brought to the 
notiee of cultivators ,n this locality and seems likely to become 
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popular. It is similar to tin- implement Used in smut other 
countries b>r making low r algos lor various purposes It consists 
of a wooden bottomless hnx with the front and hack knocked 
out. 

In front it is about three feet wide and at the back ten inches. 
It is about eleven inches high anti three feet long, and is made of 
strong wooden boards. It can be made in aiiv village. 

The drawing below makes the construction clear 



The sides are sharpened to penetrate into tie ground. ( >n 
ground which is tit till lumpy the top should not he entirely 
hoarded m. It the j ;ts, t foot j> left open, then clods do not inter- 
fere with the working of tin implement The sides teoimv 
strengthening with iron hand'. In working tin- implement 
weight is applied on the top in order to force it into the "round. 

Only approximate dimensions have been given ;i' different 
'i/i.-s are rei (uirei 1 to sint varying eoinlit unis (A. K l’w:it.) 
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Dispevsk hi KvriiMni.(ii;i A. i.[(ai:u. si-omulo If lezirnii del Pitot, 
F. Sn.vE'Titi. racoolte dal |)n». Guido Grandi. Parte 
Kpeciale Ported- lull. pp a7a. with 474 figures in the 
text. Price Lire la 

This I mol; contain' an account >■! the various insects which 
are ut' importance tn the agriculturist in Italy front an economic 
point ut view. They are uvatid of in systematic order grouped 
under twenty seven ordet'. an .arrangement which exhibits their 
i rne atlinit i' ' mn. di mme i-l.-arly than the older but better- 
known nine order system Ivtch order, family, genus and 
species dealt with is hri.-llv '•iiaraeteri/.od anti most oi the species 
are figured Tin- tiuur>-s for the most part attain to that 
'taiulurd of cxmlleiii •• w 1 1 u • 1 1 we have been aecustomed to asso- 
ciate with the publications nl the Portici School ot Agriculture, 
hut a lew appear too diagramiiiatie for recognition of the species 
concerned . amongst siieh we may specily Fig. -tot. 1 (Pirr<ni<u, 
ilnlis. iiiotltl and Fig. .*»<'■ t Ca Aob ■< i whilst the larva 

,,f t he 1 P-atlis Head Moth shown ill Fig. -.4 wants the recurved 
horn eliaraeteristie ..f tin full-grown citerpillat. These however 
are trivial faults and 'he honk on the whole is an excellent 
.'ttide to tin eeoiioiiiie uiset'ts ot Italy, the Index ptotidillg 
a kev to those -peeies which attaek each particular crop 

Kemeilial measures arc not indicated as a rule, though a 
tew notes are scattered here and there under some of the 
principal pests. control grasshoppers (pp. -MM, of tin 
vine Phylloxera (pp 111-1':!). Mulberry Scale (pp. 1 87 \9'2). 
the Augoumois Grain Moth (pp. 2S0--S0). etc. W e shall look 
forward^ to a general aeeotim of control measures from the same 
sotiree. (T. I>. I'M 
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Kimbuiiclas attackim; Crops in Mysore. (Anisaihi t ( lhis > rii/n 
\\ lk.f A preliminary Report. I !v Leslie ( ’. ( 'oleimm. 
M.A.. Pll.D.. 1- |>[)., 1 Col. Plate. Dept. of Agriculture. 
Mysore State : Entomological Series, Bulletin No. Banga- 
lore. Government Press, I oil’. Price, s annas. 

The term " Kumhlihula " is applied in South India more or 
less indiscriminately to various hinds of - those llairv Caternillars 
covered hy the English e<|uivaleut name of " W oolly Hears In 
this publication, which is stated to lie mere!' a preliminary 
report dealing with practical aspects regarding this pest, the name 
is restricted to one particular moth, the (Atmlnt Hairy Cater 
pillar (. t ntf'H't'i •iJhisirii/ii)- although tin popular name must not 
be takett to indicate that this caterpillar coniines its attentions 
only to Cumbu. As a matter of fact, it is almost omnivorous, 
and this habit, as Dr. Coleman points out, adds to the dilliculty 
of control because the caterpillars wander into the crops from 
the weeds on adjacent uncultivated areas. This wandering habit 
may, however, be taken advantage of bv ploughing or digging a 
deep furrow or narrow ditch around each cultivated area and 
strewing small branches (such as of < ''<«)•/) in the furrow: 
systematic examination daily under these branches is necessary in 
order to kill the caterpillars which have collected there. 

The main remedy recommended is the collecting by hand ot 
the adult moths during the davs following each heavy shower ot 
rain in May and June. The white moths are conspicuous and 
sluggish bv dav, and we agree that this method ot control is at onec 
useful and practical. The use of light -traps, which was found 
effective in South Areot. does not appear to have met with much 
success in My sore, tint it would seem worth while to make fur 
ther experiments with light traps as a supplement, to hand-picking 
of the moths. Spraying ot plants attacked hy the caterpillars 
was tried Hut no success is claimed, “ no caterpillars being found 
dead on the treated areas:” in a country like India, however, 
where every Inch of jfround is regularly (piartered by hungry 
ants, any dead insect is soon discovered, out, up, ami carried 
off so that negative evidence of this nature loses a good deni ot 
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its v nlue. Spiaying nl crops over ;i large area is out of the 
question as a practical measure tor adoption bv the ordinary 
cultivator. -('I'. If. F. ) 

Dir. Fauna 1 >ku Dkit>chkn Kouinies.— H crausgegeben init 
l ntcistiit/ung dcs B del i>- lvoloiualam tes vom Zoolooischen 
Museum iu Beilin. Uribe \ . Die Schlkllinge der Kulturpf- 
lan/.e Heft Id. Berlin: 10 1 1 - 1 U 1 

Tills work, whieli is Imns issued in parts bv tlie Berlin 
Zoological Museum under the auspices of the Imperial Colonial 
Institute ol Hertuany. i> designed to provide an account of the 
insect pests of all the < leriiiittt Colonies, primarily for the use of 

ntlicials and planters who may suddenly be called upon to deal 
with damage mid means of prevention, both of which subjects are 
discussed In wilting a book ot this nature, one ot two methods 
mav be adopted: the specn > dealt with may be grouped iu 
scientific order or they may be arranged under the principal crops 
or products which ile-v attack Tim tirst method possesses the 
merit of brevity, since • insect is only dealt with once and 
all tlm information regarding it is thus found in one place : but it 
is more difficult Ibr the cultivator interested only in the pests of 
one |iarticular crop t*> tmd the information he requires, and lie 
has also in pav a higher price, as the wh de hook or series of 
parts must as a rule lie iibtaiueii. ! lie second method secures to 
the cultivator of a particular crop complete information of the 
pests of hi crop in the lea si possible space and at a minimum 
price ; a great duplication of matter, however, is thus entailed as 
every common pol\ phagous pest has to be entered under each 
crop which it attacks, and a vast amount of repetition ot descrip- 
tions, figures ami remedies is required. I his second method is 
the one adopted in tlm book at present under notice. 

The first part, bv Dr. (i. Aulmami, gives a short description 
of the principal groups ot insects, their hfe-histones. the intoima- 
lion which should be given when sending insect pests for 
identification and advice, methods of collecting and preserving 
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injects, and a short list of insecticides with formula* li>r their 
ju'f paratiou. 

Part II, by Dr. (i. Auimaim ami Dr. \\ . La Baume, contains 
!»8 pages and til! figures, and gives a descriptive list of tin* insects 
which attack codec. About a dozen pests occurring in India also 
are described and in many eases figured, the most familiar in 
South India being the White Borer (/novo n>//eo) and tin* 
Oreen Scale (/.< -caai’im ciriih ). 

Part III (stj pages and .’>7 figures) contain-- a similar descrip- 
tion of the insects attacking the cacao plant. About half-a-dozen 
species occurring in India are mentioned. o| which the \\ hit* 
Borer (/ennv n cntbo) and the Red Tree Ant \< fco'i'LiiU" xmur 
rurlin") are the most familiar: hut the I i-t will doubtless he 
extended considerably wln n the pests • .f cacao are better known. 

To the otiicials and planters in the < •erinan Colonies «>■ hat* 
no doubt that this series of publications will be most useful from 
the practical point of \ i**w of providing a simply \\ rit ten and well 
illustrated guide to tin- principal insert pests of -pi * ial crop-. ami 
to the Knromologi-t who is eliarged with tie* duty of prevention 
of entry ol pests with plant-import- -neli a -erie- is invaluable. 
We shall look forward with pleasure to the i-siu- of furthei 
parts. 

There are two -mall point- [o ulii' h ciitici-m mav l.e direei 
ed. I he first i- in regard to pagination each oi tin- three part- 
before us is paged separately: we think that irfeiene.- to tie- 
eompleted volume will b.- -implilieil by eontimioii- pagination 
throughout Tin- second point i- prohahlv owing t" tin- dual 
author-hip atnl eoiifel II- tin* iiiea-lll'eiuent- nf the in-eet- de- 
erihed. these are given sometimes m eentiim-tre- and -onetime- n 
millimetres in a very arhitrary and eoiilu-iug mannei Indeed, 
the author- t hem-elvo.- seem to haw- gut eonlu.-ed -oiiietinie-. a- 

witness the description of A ///'/eves |iin.'».< (I left g, page toil, 

where the size is given as ■■ Lange last I m em ( ). which 

seems obviously an error for I a mm. Millimetre- are used almo-i 
universally nowadays In enttynologieal literature and a uniform 
-ystern is ‘dearly desirable.- (T. B. F.) 
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The Report ok the I.snioo Research Station, Sirsiah, for the 
year 1 1» 1 1 - 1 it, by Cyril Bergtheil, Director of. (he Indigo 
Research Station, Sirsiah. 

The activities of this station seem to be chietiy directed 
towards selecting after analysis Java plants of high yielding 
power and multiplying their seed with a view to distribution 
among planters. Further work in this direction has again shown 
very great variation in the held which indicates the probability 
"I' attrhiing considerable improvement if this line of work is 
followed. It is, therefore, disappointing to learn that a large 
number of plants of high indigo content carefully selected after 
analysis were tlii - yen- lost through disease. The outstanding 
feature in the Report is the reference made to the serious loss 
caused to Java seed plant all over Bihar hv a disease which has 
so far hahh d identification. Tie- l’usa Institute has taken up its 
investigation and the Imperial M\ •eulogist and Entomologist are 
trying to find out whethei it is due to a fungus or an insect pest. 
/*>•„//.« reported .i' dmng considerable damage to the plants, 
hut it seems uidik-lv that tie- whole of the damage is due to it. — 
( KniToR, ) 

Bulletin uk hie Imperial Institute. 

This Bulletin was first published in 1003. It appears quarter- 
ly and contains ; Reports on investigati ms conducted in the 
Seieiitilie and Technical Department of the Imperial Institute ; 
articles ami notes dealing with mineral and vegetable economic 
products: ami a quarterly summary of information on recent 
progress in agriculture and the development of natural resources. 

futil this year, the " Bulletin" has been published by the 
Imperial Institute, but owing to the increased demand for it, its 
publication lias now been undertaken by Mr. John Murray, 50a. 
Albemarle Street, London, W 

The principal contents of the first number of the new 
series are as follows : 

Rubber resources of Uganda ; Some Cotton soils ot the 
Xyasaland and Uganda Protectorates ; Kola nuts from British 
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West Africa : Coca leaves from Ceylon ami the Federated Malay 

States ; Aromatic grass oils. Part III: Hibiscus fibres from the 

Northern Territories, Cold Coast : Timbers from Pgamla 

Sumach from Cyprus ; Economic products from Mauritius ; The 

coconut and its commercial uses. Part I : Cultivation, preparation 

and utilisation of hemp and hemp seed ( Gtnnubis .mlirx ) ,- 

Cultivation and preparation o! ginger ; Agricultural work in 

Seychelles: Candelilla wax: Sisal hemp in Quilimam- : New 

Zealand hemp : Iron <>re from Trinidad : Copper-mercury oiv 

from Queensland ; Native labour regulations in Mozambique. 

The second number litis the following principal contents : — 

Tobacco industry of Ceylon : Some new < iutta-y ielding plants 

from the (Sold Coast: Fir as ,hi-.t,r<i rubber from Southern 

Nigeria: *■ Balata ’ rubber logc/oy trom Southern 

© 

Nigeria : The rubber of Oi/y-mg.-gio »/(•'</-</#//■•»•<■« ; Silk from 
India : Cotton and Sisal hemp from Papua ( British New < iuinca) ■ 
Fibres from India : I’tilisation of C'CixIputot : Oil-seeds of 

Telfairin / mbiin ; Lnphirn oil-seeds from West Africa ; Oils ami 
Oil-seeds from Hong- Kong : West African cocoa : The eultiva 
tion of cigar tobacco with sped il ivfeivne.- to Java . Tim eocontit 
tind its commercial uses. Part 11 : Shea nuts ami Shea butter ; 
Rubber tapping experiments in Southern Nigeria; Economic 
developmee's in the Belgian Congo; \\ o-t Indian stitinwood . 

Oil of *• Nepal Camphor 1 . Citrom ila grass; .1/ s. mhrpn ,, . 

thenvtm Mnh'mi roots from the Transvaal : Rubber Exhibition 
ill Java ; Cultivation of fibres m Java: " Root-cotton Perilla 
seed and oil 

The annual subscription to the " Bulletin ins. or II- 

post free ; single numbers may be purchased at gs. i] d each or -J.,-. 
9 d. post free. Subscriptions may he paid through auv bookseller, 
or if no bookseller is available they may be sent direct to Mr 
John Murray, fiUa. Albemarle Street, Rondon. W 
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